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Solve Bearing Space 
Limitation Problems with 


NORMA-HOFFMANN 


EXTRA LIGHT 


XLS Series Precision Bearings 
ADVANTAGES 
@ Have unusually large bores compared to outside 
@ Provide utmost in accuracy, rigidity, and load ipacity 
radial and thrust 
@ Are compact, light in weight 
@ Allow greater freedom 


@ Available in sizes from 13 to 22'2 bore 
NORMA - HOFFMANN BEARINGS CORPORATION 


FIELD OFFICES: Atlanta + Chicago «+ Cincinnati + Cleveland « Dallas +» Denver 
Detroit + Kansas City + Los Angeles + San Francisco «+ Seattle 


NORMA-HOFFMANN £Y%wwywoxw BEARINGS 
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AUTO -INDEXING permits 








single chucking for double bore grinding 





Manually re-locating a part to grind a second bore takes 
valuable operator time. This time can be saved, in many in- 
stances, by the use of an auto-indexing fixture on a Heald 
Internal Grinder. For example, the Model 271 Size-Matie 
shown below precision grinds two interrupted bores in a 
universal joint body in a single, fully automatic, 71-second 
cycle. 
The diagrams at right show how both bores of the work are 
brought in line with the grinding wheel — automatically! 
This auto-indexing feature can be used for many two-bore 
grinding jobs of this type with substantial savings in handling ae aa poe Ee ee eee 
time and more precise alignment of the finished surfaces. first bore. grinding second bore. 
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between workpiece O.D. and thread 
with LANDIS Die Head 


Centering Throat Chasers enabled the LAND- 
MATIC Head to solve a difficult threhding prob- 
lem at the Minneapolis-Honeywell Regulator 
Co., Valve Division, in Philadelphia, Pa. 


Threads on valve stems for diaphram control 
valves were required to meet a concentricity 
tolerance of .002” total indicator reading. The 
5HH 'LANDMATIC Hardened and Ground 
Head using Centering Throat Chasers is the 
only head tested capable of producing these re- 
sults. 


The Centering Throat Chasers used in this oper- 
ation are specifically designed for producing 
threads requiring a high degree of concentric- 
ity with the outside diameter of the workpiece. 
Thus they are particularly adapted for cutting 
long thread lengths where there is a tendency 
of the workpiece to run out-of-round. 


As indicated on the drawing, the centering 
throat section is allowed to protrude from the 
chaser cutting edge. This projection varies from 
4,” for the coarse pitch threads to ;';” for the 
finer pitches. No cutting action takes place on 
this section of the chaser as it extends over the 
rotational centerline of the workpiece and only 
acts as a work aligning and supporting surface. 


To produce these stems, *g” 24-pitch UNF 
threads are cut 1%,” long on 316 stainless steel. 


» LANDIS ecoine COMPANY 


Cutting at 30 SFM the 5HH LANDMATIC 
Head mounted on #2 B & S Hand-Operated 
Screw Machine, produces these threads to Class 
3 tolerances. Entire lots of 400 pieces are run 
without regrinding the chasers. 


The LANDMATIC Hardened and Ground Head 
is a stationary head, designed and built to give 
the great rigidity required for precision thread- 
ing. It is available in a variety of sizes for pro- 
ducing threads from ;;” to 2” in diameter, and 
uses the LANDIS Tangential Chaser which may 
be reground and used for 80% of its original 
length. 


For detailed information, write for Bulletin 
F-80 — please include specifications. 


CENTERING 
THROAT 
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WAYNESBORO 
PENNSYLVANIA 


For more information fill in page number on Inquiry Cord, on page 257 
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Quick change cuts costs on short runs: at Silent 
Hoist & Crane Company, Brooklyn, N. Y., for 
example, 25 seconds is all the time needed to 
change cutter speed, depth of cut and rotary 
feed for different sized sprockets. 











’ —t “= 4 i er 
Five times faster than the machines they re- Faster on gears up to 36” P.D., two 36-Type ma- 
placed on a variety of jobs, 36-Type Gear chines replaced five older machines at Samuel 
Shapers set many cost-cutting records at New M. Langston Co., Camden, N. J. 22.250” P.D., 
Process Gear Co., Syracuse, N. Y. Part shown 4 D.P. steel spur showr is cut in 2% hours. 
cut in one operation. Rate: 135 finished per day. Production time on previous machine—10 hours, 


THE  “ 
PRECISION ¥ 
LINE 
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FELLOWS 
-—————~—~— 36-TYPE 
GEAR SHAPER 






Heavy cutting power: 36-Type Gear Shaper re- 
moves 93 cubic inches of stock (26 lbs.) from 
the blank in just two cuts to make this 25.3” 
P.D., 3 D.P. gear at Fairfield Manufacturing 
Co., Lafayette, Ind. Total time: 258 minutes. 





More efficient small gear cutting, too: 57 minutes 
is all it takes to cut each hand of this 6.486” 
P.D., 5/7 D.P.; 23° H.A., herringbone pinion 
at Snow-Nabstedt Corporation, Hamden, Conn., 
on their 36-Type Gear Shapers. 


Gear Production Equipment 


Here's the way to lower gear 

production costs even though over-all 
costs keep rising! These major firms (and 
many others) have proved that fast, 
accurate Fellows 36-Type Gear Shapers 
have the power, speed and versatility 

to cut production costs... often 

by more than 50%! 


Set-ups are fast and simple for a wide 
range of jobs up to 36” P.D. Cutter speeds 
from 18 to 300 strokes per minute are 
available through a selector dial. Four 
rotary feeds are available through a feed 
lever, additional feeds through two 
pick-off gears. Semi-automatic fixtures may 
be used to decrease loading time. 


Whether for long runs or many varied 
jobs, the powerful, versatile Fellows 
36-Type Gear Shaper can very probably 
lower your gear production costs. Your 
Fellows Representative can give you 
valuable facts and figures about the benefits 
of investing in the Fellows Precision Line 
of gear production equipment. Write, 
wire, or phone any Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 


Branch Offices: 1048 N. Woodward Ave., Royal Oak, Mic! 


150 West Pleasant Avenue, Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Avenue, Los Angeles 45 
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Operations 
-.. bByJ/CINCINNATI 4-UNIT 





Today's transmission cases demand careful handling, 
low machining pressures, rapid production. These and 
other requirements are built into the cincinnaTI® 4-Unit 
Automatic Transfer Type Milling and Drilling Machine 
illustrated here. Seven machining operations and their 
related handling chores are performed automatically 
at the rate of 127 per hour, as the part progresses from 
right to left. 

Unit 1 — Three operations: 1) rough, 2) semi-finish, 

3) finish mill joint face 
Unit 2 — Two operations: 1) drill, and 2) ream two 
manufacturing holes 

Unit 3 — One operation: rough mill ends 

Unit 4 — One operation: finish mill ends 
Cincinnati engineered and built equipment of this type, 
and hundreds of other sizes, are busily at work in metal- 
working shops throughout the world. These cost-reduc- 
ing machines are developments of Cincinnati Special 
Machine Tool Division. May we show you what this 
Division can do to reduce your costs? Give us complete 
details; a Cincinnati specialist will go to work on the job. 

Special Machine Tool Division 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 























ENDS: a finish milling operation, ENDS: before reaching this unit, 
following multiple drilling, gives the work has been turned over 
the ends of the part a high- and located for a rough milling 
quality surface. operation on the ends. 
Se ee an 3 . 
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performed autometically 
TRANSFER TYPE MACHINE 


TWO HOLES: two manufacturing 
holes are drilled and reamed. Here, 
the cross slide automatically locates 
the tools to the work. 


JOINT FACE: the work is transferred to 
three stations, for rough, semi-finish and 
finish milling the joint face. 


MILLING MACHINES - BROACHING MACHINES + CUTTER AND TOOL GRINDERS - METAL FORMING MACHINES 
HARDENING MACHINES + OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID - GRINDING WHEELS 


For more information fill in page number on Inquiry Card, on page 257 
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Van Norman 24MA 
Table size: 50” x 12” 
Spindle motor: 5 HP 
Speeds: 12 


Feeds: 12 


MACHINERY, March, 1957 








nen, 
WITH ONE 








This adjustable 
cutterhead, standard 
equipment on the 

Van Norman 24MA, 
gives you two millers in 
one. It enables you to 
do horizontal, angular 
or vertical milling. 


VAN NORMAN MACHINE 


SUBSIDIARY OF VAN NORMAN INDUSTRIES, INC. 


Manufacturers of — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline and 
Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 





VAN 


A typical horizontal milling operation performed 
on the 24MA. 


The cutterhead, locked in vertical position, mills 
a slot in the workpiece. 


With cutterhead in angular position the same 
piece is milled without disturbing setup, 


COMPANY 


SPRINGFIELD 7 
MASSACHUSETTS 


NORMAN 


RAM-TYPE 


MILLER 
YOU CAN Do... 


HORIZONTAL 
MILLING 


VERTICAL 
MILLING 


ANGULAR 
MILLING 


WITHOUT ATTACHMENTS 


One investment in one Van Norman ram-type miller gives you the 
equivalent of two conventional machines plus attachments. In addition 
to important savings on the investment, you also get big dollar sav- 
ings through reduced work setups, idle machine and operator time 


and increased production. 


Get complete details on the Van Norman 24MA, or on any of the many 
Van Norman ram-type millers. Write, wire or telephone for catalog 


Don’t wait . . . for extra profit install a Van Norman machine 
now! They are available on many purchase plans. . . Outright 
sale ... Purchase on conditional sales contract up to five years 


.. . Pay as you depreciate up to 10 years. 


For more information fill in page mumber on Inquiry Card, om page 257 M ACHINERY March 1957 9 
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Landis ideas on automatic operation 
raise centerless production ...increase 
output with no loss of accuracy 


S\N 








Automatic Grinding of Four Diameters arid radii of universal 
joint spiders in one loading. Production is 250 per hour. 


LANDIS — 


precision grinders 
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Automatic Grinding of Small 
Crankshaft. Production is 
375 pieces per hour. 


Automatic Finish Grinding 
of 1320 automotive 
valves per hour. 











LANDIS TOOL COMPANY v3 WAYNESBORO, PENNSYLVANIA 





REDUCE COSTS 


ON 


FORMED STAMPINGS 
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Below: The No. 33 U. S. Multi-Slide used with appropriate 
tooling to produce the formed metal stamping illustrated 
on the opposite page. The No. 33 Multi-Slide has a capacity 
for material up to 212” wide, with feed length adjustable 
up to 12%”. 











Formed metal stamping produced 
complete on the U. S. Multi-Slide. 
Drawings below indicate the pro- 
gressive operations in the dies and 
forming position. 


: @ 1] oa 


CUT- OFF 














y REAR CUT-OFF 


If you produce formed metal stampings, the 
U. S. Multi-Slide may be the answer to your 
cost reduction problems. The part illustrated 
is just one of the many different types of 
stampings that can be produced complete on the 
U. S. Multi-Slide—without secondary handlings. 
The combination of ram action, four-slide 
forming, vertical stripper, and various auxiliary 


units allows for the designing of tools to 





pe i Operations in the formin ition: 
i mplete—without the :; oy 
produce intricate parts complete thout the Above: front, right-hand and left-hand 
— secondary operations ... and every tools entered to preform part around 
post. Below: right-hand and left-hand 


such operation that can be eliminated increases tools retracted; front and rear tools 
entered to complete the form. 


your profit potential. 

Since these movements are an integral part of 

the machine equipment, it is not necessary to 

build complicated movements into the dies themselves, 
thereby giving the added advantage of reduced 

tool maintenance cost. 

Investigate! Ask for a copy of Bulletin 15-A, or 

send us samples or drawings of your parts for 


our recommendations. 


U.S. TOOL COMPANY, Inc. 


AMPERE (East Orange) NEW JERSEY 
Builders of U. S. Multi-Slides — U. S. Multi-Millers — U. S. . ited 
Die Sets and Accessories — U. $. Automatic Press Room Equipmenygae 
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Let’s toss a bouquet to the modern super-market — one of the greatest time 
and trouble savers in present-day living. 

But, have you ever stopped to think that, in the abrasives field, Norton brings 
you real super-market convenience? Here, in the world’s largest line of abrasive 
products, is everything you need for every grinding job. 

Take tool room grinding wheels. In these, as in all other categories, the Norton line 
is 100% complete. You don’t have to shop around — going to one source for wheels 
that will sharpen steel tools, to another for diamond wheels, to another for mounted 
wheels. 

You can get them all at Norton. And they're all the best wheels that can possibly 
be made. The advanced equipment and broad experience you find at Norton you'll 
find nowhere else in abrasives manufacture. 


Advantages like these mean leadership. And they result in precision-processed, 
precision-performing wheels that grind exactly alike — from wheel to wheel and 
lot to lot. 


See Your Norton Distributor for wheels that will bring the value-adding, profit- 
boosting ‘Touch of Gold” to all your tool room grinding operations. Ask him 
for the two helpful booklets — A Handbook on Tool Room Grinding and a booklet on 
How To Select Wheels For Precision Grinding Tool And Constructional Steels. Dis- 
tributors in all industrial areas, listed under ‘Grinding Wheels” in your phone 
directory, yellow pages. Behr-Manning Company, Troy, N. Y., a division of 
Norton Company. Export: Norton Behr-Manning Overseas Incorporated. For the 
booklets or other information write to Norton Company, Worcester 6, Mass. 
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FOR SHARPENING STEEL TOOLS, as 
well as for surface, cylindrical and in- 
ternal grinding on all steels, Norton G 
Bond and BE Bond Wheels — in 32 
ALUNDUM*, 38 ALUNDUM, 19 ALUNDUM 
or the new non-premium priced 44 
ALUNDUM abrasive — add the money- 
saving, cost-cutting ““Touch of Gold.” 
These vitrified bonds are the most effi- 
cient ever developed for precision and 
semi-precision grinding. 


ABRASIVES 


For more information fill in page number on Inquiry Card, 
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FOR DIE AND MOLD FINISHING 
Norton mounted wheels bring you bi 
savings on the widest range of t oad 
room jobs. They’re a 100% complete 
line, for all requirements. 


FOR CARBIDE GRINDING, Norton dia- 
mond wheels are the recognized ° *Crown 
Jewels.” Made in the regular B resinoid 
bond for wet grinding and the B6 resinoid 
bond for dry grinding. For many carbide 
grinding jobs Norton K Bond crysTOLoN* 

wheels are often the best investment. *Trade-Morks Reg. U. S. Pat. Off. and Foreign Countries 


Gidaking better products... 
to make your products better 


NORTON PRODUCTS: Abrasives « Grinding Wheels 
Grinding Machines « Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives « 
Stones + Behr-cat Tapes 


Sharpening 


on page 257 MACHINERY, March, 1957—15 





Refrigerator crankshafts are safely and economically ground at an 
estimated production of 100 per hour on the CINCINNATI FILMATIC 
No. 2 Centerless*production package illustrated above. Equipment in- 
cludes an Electro-Hydraulic Automatic Infeed Attachment and a mechan- 
ically operated elevating fixture of the “wrap-around” type. The work 


loading cradle is pivoted on the same center as the regulating wheel 
spindle, and as it elevates to loading position, it follows the diameter 
of the regulating wheel. This construction assures a maximum factor of 
safety in loading and removing the work. CINCINNATI FILMATIC Centerless 
Grinders are ‘naturals’ for work of this type. 


«so CINCINNATI 


CENTERTYPE GRINDING MACHINES e¢ CENTERLESS GRINDING MACHINES + ROLL GRINDING MACHINES ¢ SURFACE 


16—MACHINERY, March, 1957 








Multiple diameter jobs are “naturals” for cINn- 
CINNATI® FILMATIC Centerless Grinders ... 
and for Cincinnati's 32 years’ experience in 
centerless tooling. The illustration at the left 
shows how these two major elements of pro- 
duction—the right machine and the proper 
tooling—have been combined to reduce the 
cost of grinding four diameters on crankshafts 
for a well-known refrigerator. 4 A new cIN- 
CINNATI FILMATIC No. 2 was selected for the 
job. All four diameters are centerless ground 
simultaneously; to close limits of accuracy; 
exactly in line with each other. 

The operator merely pushes a button, 

and the entire grinding cycle proceeds 

automatically. 


SS 
™“~ 


Much of the outstanding success of centerless 
gtinding this part can be attributed to the 
machine. FILMATIC grinding wheel spindle 
bearings cannot deflect under wide infeed 
cuts; bed-rock design for grinding wheel spin- 
dle housing withstands maximum hp metal 
removal; swivel mounting of regulating wheel 
pile simplifies setups; anti-friction infeed slide 
reduces maintenance and helps to maintain 
close tolerances. Would you like to know more 
about the latest CINCINNATI FILMATIC No. 2 
Centerless? Or perhaps the entire line? Look 
in Sweet's Machine Too] File. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 





GRINDING MACHINES » CHUCKING GRINDERS ¢ MICRO-CENTRIC GRINDING MACHINES » CENTERLESS LAPPING MACHINES 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY. March, 1957—17 





see how mighty Niagara Presses — 


BRAIN CENTER OF 

THE AUTOMATION 

SYSTEM, the Rotary 

Limit Switch can be 

adjusted precisely 

while the press is in 

; motion to synchro- 

IRON HAND removes nize automation 
finished stampings from : mechanical devices 
the press, automatically. with the press cycle. 
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Niagara SE2-300-84-60 
Straight Side Eccentric Geared Press 
Equipped for Automation 





are automated for peak productivity 


Engineered to excel in large, heavy tonnage drawing, punching and 


blanking work, Niagara Straight Side Eccentric Geared Presses are readily 


outfitted with the most advanced automation controls and devices. Net 


result: Streamlined production, greater safety and simplified operation. 


Take a look at the modern, enclosed construction of 
this rugged Niagara Two-Point Eccentric Geared 
Press. See how today’s most advanced automation 
controls and devices are furnished as integral, built-in 
components of the press itself... with piping and 
wiring fully concealed. Note, too, how the driving 
assembly is neatly housed within the crown. Noth- 
ing has been overlooked in making this press an 
outstanding engineering triumph. 

Niagara’s eccentric drive delivers greater torque 
with less deflection. Rigid, all-steel, four-piece, tie 
rod frame provides utmost accuracy and prolonged 


NIAGARA MACHINE & TOOL WORKS + BUFFALO 11,N.Y. 
DISTRICT OFFICES: Buffalo © Cleveland © Detroit © Indianapolis © New York ® Philadelphia 


Distributors in principal U. S. cities and major foreign countries 


AIR CONTROL PANEL (Above left) conceals 
and protects air line pressure switches, lubri- 
cators, filters, gauges and valves behind dust- 
tight doors within one of the uprights. 
CONTROLLED AIR SUPPLY RECEPTACLES 
(Above right) are provided for die doper, die 
kicker and die lifter, all synchronized with 
press cycle. Auxiliary receptacies are for die 
maintenance tools. 


AUTOMATIC CIRCULATING OIL SYSTEM 
(Above left) sends metered flow of clean, filtered 
oil to all bearings and gears in the crown, as well 
as to slide gibs. Correct operating oil pressure is 
maintained or press stops automatically. 

OPERATOR'S PANEL (Above right) features de- 
luxe operating controls conveniently arranged for 
fingertip direction of every press motion. Note 
receptacle for RUN" push button station and 


die life. Niagara’s low inertia, pneumatic friction 
clutch runs cooler and outlives others, for most of its 
weight continues to rotate with the flywheel to 
reduce heat and wear. 


MAKE SURE THAT YOU HAVE ALL OF THE FACTS on 
Niagara Straight Side Eccentric Geared 
Presses ... the one point, two point and 
four point designs in capacities from 
100 - 1000 tons... and how they can be 
equipped for automation. Write for 
illustrated Bulletin 66 today. 








AUX. POWER SUPPLY & SAFETY BLOCK. 
(Above left) Two 110 V. and two 440 V. 
receptacles for automation equipment, con- 
veyors, tools, etc. Safety block (stored in bin) 
is chained to safety plug which de-energizes 
press control when pulled from receptacle. 
COMB. MOTOR & PRESS CONTROL (Above 
right) in oil and dust-tight enclosure flush 
mounted in frame. 


Selsyn stroke position indicator. 


ONE-POINT, TWO-POINT AND FOUR-POINT SUSPENSION 


(100 through 1000 ton capacities) 





Straight side 
ECCENTRIC GEARED presses 


America’s most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work. 





Microsize UNBRAKO socket screws simplify design problems—even in highly specialized equip- 
ment like this prototype precision loading device for use in advanced automated production operations. 


iniaturize with UNBRAKO set screws 








HEAT-TREATED ALLOY STEEL™ 


PLAIN CUP POINT 
Class 3 Fit Standard 


Recommended 
Installation 
Torque in 

Inch-Pounds 

NC NF 


Threads L 
per inch Overall 


Diameter NC NF Length 


Weight 

per Box 

of 100 
in Pounds 


You need not design special set 
screws to secure your new mini- 
aturized equipment. Microsize 
UNBRAKOs were developed spe- 
cifically for use in modern small 
devices. 


UNBRAKO screws are made of 
carefully selected alloy steel. They 
are manufactured to timepiece 
precision. Sockets are deep and 





uniform for greatest wrench engagement and longest 
reuse. Threads are fully formed for maximum strength 
and exact fit. And UNBRAKOs are heat treated to the 
optimum condition for high tensile strength and duc- 
tility without brittleness or decarburization. 





Owwwn wn uw 


Ask your authorized industrial distributor about micro- 
size UNBRAKO socket screws today. Or write us for Bul- 
letin 2055 and samples. Unbrako Socket Screw Divi- 
sion, STANDARD PRESSED STEEL Co., Jenkintown 19, Pa. 
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*Also available in stainless steel 


~~ 


STANDARD PRESSED STEEL CO. 


——=, 
UNBRAKO SOCKET SCREW DIVISION 
a 

JENKINTOWN 





PENNSYLVANIA 
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For more information fill in page number on Inquiry Card, on page 257 





Improved Gardner vertical double disc grinder 
...for high production, low cost flat surfacing 


ope bate (3 Two parallel surfaces in ONE operation 


9 oe 


typical operation 


Ceramic switch stators 
N 1200 per hour 

010" to .016” 

.002" flatness 


| | 3 002" parallelism 
GARIWER «|. : bs. ; 


.004” uniformity 








abrasive discs 








{ pana 








Gardner 2V18 
Vertical Spindle Disc Grinder 














Designed and built for men 
who know tapping costs: 
BALANCED ACTION 
TAPS BY WINTER 


shown by his records of accurate holes and long life. 
er; 
erg 

[WA 








The Winter Tap user has learned to consider only one cost: the cost-per-hole, 


| 
| 


UNIFORMITY OF FLUTE CONTOURS 


eeu MelMin Micltia sti ulilel ais <a 
CALL YOUR WINTER DISTRIBUTOR 


Action performance—exclusive with 
Winter Taps. 





EXACT FLUTE SPACING | 





PRECISION CHIP 
DRIVE CONTOURS 





ACCURATE AND 
CONCENTRIC CHAMFERS 




















NATIONAL 


TWIST DRILL 





























The search that never ends for better 


cutting methods... test milling of high tensile 


strength steel. 







































































Little giant 


The GRAY Planer Cub has all of the characteristics 
of its renowned king-size family of production 
giants: lightning speed — brute power — tremendous 5 
rigidity. Heavy carbide planing is effortless. — 
Built for high production with great precision, its 
Gray exclusive engineering features will prove to you that 


Quality doesn’t cost .. . it pays. 
The G. A. GRAY Cg., Cincinnati, Ohio. 





For men who know 
drill heads best, it’s 
always U. S. Drill Head 
ee 
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The U. S. Drill Head Company's first 
Fixed Center Drill Head was produced 
for Borg and Beck, of Chicago — a sub- 
sidiary of Borg-Warner. 


NOS? 


The 50,000th Head was shipped. 


Since 1915, when the U. S. Drill Head Co. built 
its first adjustable head, it has far surpassed all 
other similar manufacturers because of its en- 
gineering and production facilities. 


Manufacturers of all types of adjustable, 
fixed center and individual lead screw 
tapping heads. 


THE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET « CINCINNATI 4, OHIO 
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Improved Gardner TRU-LOK* assures 
precision disc mounting for truer running 





Molded, rigid plastic inserts in dowel holes now 


rovide greater accuracy in mounting. 
Y 2 


/ x 


Dowel pins of different diameter in steel wheel must 
match holes in disc. 


Gardner n-O and vibration 
caused by off-center mounting. Disc can be bolted to 
steel wheel only in position established at time of disc 
manufactu 
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production shops is on the increase! 
Power and rigidity of Warner & Swasey 
Turret Lathes permit full utilization of 
Sethe Del Jalelesl ial Eiial 2 Met hadiale Maal ictal t 











Warner & Swasey’s continuing 


Metalcutting Research Program 


is helping to find... 


whut Coromic Tooking con. mean to you! 


Evaluation of today’s new and revolutionary ceramic 
cutting tools is but another step in Warner & Swasey’s 
ever-continuing metalcutting research program. Only 
through such constant engineering investigation, study 
and testing can answers be found to your ever-present 
question, “How can we machine it better, faster, 
for less?”’. 


Highlighting the American Society of Tool Engineers’ Silver Anni- 
versary meeting at Houston, Texas, March 25 through 27, will be a 
CERAMIC TOOLING SYMPOSIUM of which Warner & Swasey 
is proud to be a co-sponsor together with the Massachusetts Institute 
of Technology and Ohio State University. 


A display of ceramic tools and specially-adapted equipment will be 
featured along with the presentation of technical papers covering 
ceramic tooling’s historical background, laboratory findings and the 
practical advantages and disadvantages of industria! applications. 


A panel discussion by leading authorities will answer your specific 
questions regarding the potential application of ceramic cutters in 
your own shop. 


We are looking forward to seeing you in Houston! 


WARNER 
SWASEY 


Cleveland 


PRECISION 
YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY MACHINERY 
SINCE 1880 


MACHINERY, March, 1957 
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pay big dividends 
working only one day per week! 


In one plant, two Yoder tube mills and about 50 punch presses are being 
supplied with slit strands by one Yoder Slitting Line operated an average 
of only seven hours per week. 


In another plant, a Yoder slitting line, operated from six to eight hours per 
week, is supplying two intermittently operated roll forming machines with 
total requirements averaging 100,000 feet per week. 


These typical examples demonstrate, first, the big potential output of a 

relatively small, inexpensive Yoder standardized Slitting Line and, secondly, 

its big profitability. Assume production of only 35 tons of slit strands per 

8 hour shift, one day per week, and the total per year would be 1750 tons. 

Estimating the saving in slitting cost at only one-half cent per Ib., the 
The Yoder Slitter Book is a comprehensive total annual atin. would be $17,500.00. 


treatise on slitter operation and economics, acidec th H 7eENi ' 7 , itti avi 7 
Wek time studies, cost noaloces codemia, Besides the big convenience of doing your own slitting, such savings will 


useful data. It is yours for the asking. often repay the investment in a few months. 


THE YODER COMPANY 5504 Walworth Avenue « Cleveland 2, Ohio, U.S.A. 


— 


ROTARY SLITTING LINES 


COLD ROLL FORMING MACHINES 
ELECTRIC-WELD PIPE AND TUBE MILLS 
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Stories on grinding wheel problems—just like the kind 
you tell the youngsters—can have a happy ending. And 
we’re writing new ones day after day for plants where high 
grinding wheel costs and low production have been wolfing 
up profits. 


If you are ready to “cry wolf,” let us send CINCINNATI (PD) 
WHEELS to the rescue. For now CINCINNATI Grinding Wheels 
offer POSITIVE DUPLICATION—a remarkable achieve- 
ment in precision manufacturing and quality control that 
can save you money—and increase your production. 


Through the CrncINNATI (PD) Manufacturing Process you 
are assured Positive Duplication of the original wheel every 
time you reorder. “On grade” with a CINCINNATI (PD) 
WHEEL means all future (PD) WueeLs will act and grind 
exactly alike. 

Yet CINCINNATI (PD) WHEELS are priced no higher than 
ordinary wheels. 


For more information fill in page number on Inquiry Card, on page 257 


So, if grinding problems have you ready to shout for help, 
just contact your CINCINNATI Grinding Wheel distributor. 
Or, contact us direct and we'll send one of our representatives 
—men who know grinding and grinding machines as well 
as grinding wheels. Write, wire or telephone—Sales Manager, 
Cincinnati Milling Products Division, Cincinnati 9, Ohio. 


Remember—only CINCINNATI Grinding Wheels give you... 
Fae, 


‘pry 
\PD) 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 


©Trade Mark Reg. U.S. Pat. Off 


MACHINERY, March, 1957—31l 





Precision by the Truckload 
- - they’re Blanchard ground! 


This truck is loaded with 14 tons 
of steel. Its cargo is 33 soft steel plates, 
each measuring 2714" x 251" x 11.125", 
and ground to + .001” on a Blanchard 


Surface Grinder. 


Dies up to 84” across corners, can 
be ground on a Blanchard at great sav- 
ings. Grinding can be controlled with- 
out guesswork — leaving a flat, sharp die 
—as soon as the entire surface is cleaned 
up. Die resharpening on the Blanchard 
allows you to get maximum life from 


your valuable dies and end plates. 


Ask for details on the 15 standard 
Blanchard models. 


For best results in surface grinding... 


' 
PUT IT ON THE QUUTE A! 


THE BLANCHARD MACHINE COMPANY 64 state st., CAMBRIDGE 39, MASS. 








THE BLANCHARD MACHINE CO., 64 State St., Cambridge 39, Mass. 


Gentlemen: Please send me a free copy of “The Art of Blanchard Surface Grinding” (3rd edition) 
and “Work Done on the Blanchard” (5th edition) 


NAME a = STREET 











FIRM CITY 
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4 HOW ITS DONE * 


v with Giddings & Lewis % 
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Giddings & Lewis Model-FUAR (floor-type) horizontal boring, dr 
machine performs straight-through line boring on stator yoke for < 
charged conductor- cooled generator at Aliis-Chalmers Mfg 

operation utilizes the G&L face plate drive attachment, mounte 


ACTUAL CASE STUDIES SHOW HOW SEVEN 
COMPANIES MACHINE FOR PROFIT 


...ideas that may trigger new cost-cutting and 
production methods for you 














TITTTRTIT TS moder 570-FUAR borenna 


with Giddings & Lewis 
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proves productive capacity at Allis-Chalmers 






Giddings & Lewis versatile horizontal precision faces, bores, 
turns, mills and counterbores various surfaces on hydraulic 
spiral casings . .. steam turbine exhaust casings .. . giant 
generator yokes ... swing jaw crusher frames 


Giddings & Lewis (floor-type) horizontal boring, 
drilling and milling machine with 7” dia. spindle 
and a heavy-duty underarm is a busy machine at 
Allis-Chalmers, Milwaukee, Wis. Equipped with 
profit-making accessories — 48” continuous feed 
facing head, 90° angular milling attachment and 
46” face plate drive, Davis boring bars and cutters 
— the Model 570-FUAR is kept busy three shifts 
per day! 

For example: 20-ton hydraulic turbine casing 
flanges are face-milled at 250 sfm and 20 ipm feed. 


, 
The 90° angular milling attachment, mounted on heavy- 
duty underarm, makes possible milling of base flange on low- 
pressure turbine exhaust casing for a large steam turbine 


Time-saving optional accessories promote versatility 


Giddings & Lewis 50 Series horizontal boring, drilling and milling machines 
wide range of speeds and feeds 
40-75 hp. They're offered with G&L’s Dupli-Tracer control and other 


are available with 6” and 7” dia. spindles... 


time-saving accessories such as 


% Power hoist, mounted integrally with the machine 


handling and setting up of heavy accessories 


*% Built-in elevator on machine's column enables operator to select the most 
ideal working position in relation to the headstock and work. Elevator 


operates independently of the machine headstock. 


FOND DU LAC, WISCONSIN 
Builder of ti world fir heavy-duty H nial B 





HYPRO Double Housing and Openside Planes Planer-T yf 
Milling Machin: Vertscal Boring Mill Spar and Skis 
ne Machine VARIAX M M ’ 


LITERATURE AVAILABLE: For complete specifications on 


G&L 50 Series (floor-type) horizontal boring. drilling 


and milling machines, ask for Catalog No. 50-F 






column, facilitates 


G&L ad HYPRO DIVISION 
GIDDINGS & LEWIS MACHINE TOOL Co. 


The 20-foot-long casing measures 76” O.D.x57" I.D. 

The rugged G&L machine precision bores a 
huge 70-ton stator yoke — 24-4" long, 13’-2'4 
high and 13-3” wide. Operations include boring 
104.712” dia. inner rings (plus .005”, minus .000" ) 
— facing the ends (plus or minus 1 32” overall) 
and milling the cooler openings. Another impor- 
tant job is finish boring and facing massive 40-ton 
swing jaw crusher frames. Besides all this, versa- 
tile horizontal performs a variety of machining 
operations on other castings and weldments. 


° 


} 


for one of world's largest steam turbine generator units 














One of the largest weldments to be line-bored and faced is 
this 95-ton lower half section of welded plate steel casing 
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HOW TS DONE 


with Giddings & Lewis 





Super Service Radial drills 1*',,,” hole tap (13 N.C.) and one 11;,,”. At right—newly 

all-steel hoist fr weldment for a designed Davis special grooving tool cuts two 

1 electric hoist, at 175 rpm, .025” feed per different diameter grooves in gear case 

lution. Other » holes drilled on side covers. This custom-engineered stub boring 

p and inside of frame in 3 setups two tool has adjustable cutter blocks with two 
three four two 74," and 14 sizes of tungsten carbide cutters 


+ I3N.C.TAP 


SECTION “A- A" 














Super Service Radial’s complete pre-selection of 
36 spindle speeds and 18 power feeds including 6 
geared positive tap leads assures... 


high-speed drilling, boring, reaming, spot-facing and groov- 
ing of cast-iron hoist gear cases at Harnischfeger Corp. 


Constantly operating — almost 24 hours a day — 
this dependable Super Service Radial (5-ft. arm, 
17” dia. column) with hydraulic pre-selector is 
extremely easy to operate. Just a turn of the dial 
makes possible instant and noiseless hydraulic 
change of all 36 speeds and 18 feeds. And all con- 
trols are conveniently grouped. 

Installed in the Hoist Shop of Harnischfeger’s 
Milwaukee plant, the Super Service Radial drills, 
taps and grooves large and small-diameter holes 
in cast iron gear cases for all sizes of electric hoists 
— 250-lbs. to 20-tons. The radial is also used for 


Complete hydraulic 
pre-selection of 36 spindle 
speeds and 18 feeds 


Only a turn of a dial is required to hy- 

draulically pre-select all 36 spindle speeds 

and 18 feeds on the Cincinnati Bickford 

Super Service Radial. Speeds and feeds 

can be pre-selected while the spindle is 

running in either forward or reverse, or 

when stopped. After completion of first 

operation, machine hydraulically and au- 

tomatically shifts to pre-selected settings, 

ready for operator to start next operation. 

1. New speed dial for pre-selection of any 
one of 36 speeds for next operation while 
machine is completing first operation 

2. New feed dial for pre-selection of any one 
of 18 feeds for next operation while ma- 
chine is completing first operation 

3. Neutral lever for hand feed operations 

4. Hydraulic head clamp selector button per- 
mits dual clamping of head and column 
simultaneously if desired 

5. Hydraulic column clamping — pushbutton 
controlled 

6. Power arm elevation and automatic hy- 
draulic arm clamping is easy with con- 
venient single, directional control switch 


7. Handy lever starts, stops, reverses spindle 


from 4-ft., 











heavy construction 
Available in smaller base 36 


CINCINNATI BICKFORD DIVISION 


GIDDINGS & LEWIS MACHINE TOOL CO. 
OAKLEY, CINCINNATI! 9, OHIO 


drilling large weldments and components for ex- 
cavators and overhead electric traveling cranes. 

There are ten other shop-proven Cincinnati 
Bickford Radials serving at Harnischfeger’s plants 
— 3, 5, 7 and 8-ft. arm. In fact a new track-type 
Super Service Radial with 8-ft. arm will be in 
operation early this year — while a G&L 7-ft. ver- 
tical boring mill is now on order. 

For complete specifications on Super Service 
Radials upright drilling and tapping machines, 
see your nearest Cincinnati Bickford represent- 
ative,or write for Bulletins R32 and R33. 





Super Service Radial with track type bases are available. Base is of unusually 
Hardened steel wheels travel on 80-lb. rails, 4’ gauge 
gauge using 40-lb. rails. Other standard models 
column dia., to 8-ft.. 19” dia. offered with special bases and 
table mountings and full range of optional equipment 












An 8-ton turntable for a 3-yard Koehring excavator on the 
Kaukauna horizontal in foreground undergoes a series of 
drilling and boring operations. For example, 11.251” dia. 
bore (plus .002” and minus .000”) for drum shaft, 6.001” 


Three-ton steel plate carbody (6'x512’x2%2.”) for Koehring 
excavator is rough and finish milled on this G&L Model 
350-T horizontal. Spindle speed for rough milling is 20 rpm 
at 2.5 ipm and for finish milling 32 rpm at 3.1 ipm. Ten 
hours are required to rough and finish mill the corner pads, 
bosses, brackets; face-mill gear case, hub and bearings. 


(plus .000” and minus .002”) for hoist drum shaft, and 
8.126” (plus .002” and minus .000”) for tract shaft. Approx- 
imately 20 holes from 15/16” to 4” are drilled, bored and 
reamed on one side of the huge turntable. 


Operator performs finish boring with 18%” dia. Davis cut- 
ter . . . spindle speed of 7.6 rpm at .018-ipm feed. Sixteen 
rough, semi- and finish boring, facing, back-facing and coun- 
ter-boring operations are performed on this 4-ton turntable 
— all in 18 hours. Finish machining operations are held to 
a tolerance of .002”. 






















HOW ITS DONE 


with Giddings & Lewis .12 Giddings & Lewis machine tools 


help build heavy-duty construction 
equipment at Koehring Company 


perform multiple precision boring operations 
simultaneously on two Kaukauna horizontals 


Standing on a common runway 36-ft. long, two Davis boring bar with block-type cutters. 
Kaukauna Model 3045 horizontals each with 5 In addition to the Kaukauna machines, the Koeh- 
dia. spindle (shown at left) perform double duty ring plant has 10 other G&L machines. There are 
— boring, drilling and reaming — on large, all- five other G&L horizontals, two Cincinnati Bick- 
steel weldments for excavators at Koehring Co., ford Radials (6-ft. arm), two HYPRO Vertical 
Milwaukee. Another Kaukauna horizontal is being boring mills (6-ft. and 10-ft.), and a Giddings & 
added to present runway which is being extended. Lewis 42” Vertical turret lathe. 
a The 6 x 45’ stationary bed in front of the ma- 


chine permits use of both horizontals for boring, 

drilling and reaming operations on the same work- 

piece, or each machine can be used independently 
7% on different workpieces. 

A Giddings & Lewis 60” x 96” airlift rotary table 
is used on the stationary bed to rotate the work- 
piece and present different surfaces of the part to 
the machine eliminating crane handling opera- 
tions. Centralized pushbutton controls, hydraulic 
spindle speed and feed selector dials plus high 
power and rigidity are combined to provide oper- 
ator efficiency and high machine productivity. 

In machining turntables for 2 and 3-yd. capacity 
excavators, each Kaukauna horizontal drills, bores, 
reams various size holes and faces as many as five 
surfaces simultaneously. Special fixtures with pilot 
bushings are used only to assist in directing the 


Giddings & Lewis 42” 
Vertical Turret Lathe 


KAUKAUNA MACHINE & FOUNDRY DIVISION 
Gg GIDDINGS & LEWIS MACHINE TOOL CO. 





KAUKAUNA, WISCONSIN 


Vertical Turret Lathes, Universal Radial Drilling Machines, Horizontal Drilling 
Tapping and Boring Machines and Gray lron Casting 





Giddings & Lewis Vertical boring and turning mill, one of 


G&L’'s 560-T horizontal boring, drilling and milling ma- 


chine with 6” dia. spindle is the most versatile and busiest two at Koehring, is used for precision machining of large 
machine in the shop. Despite massive size of 8-ton turn- carbodies for excavators. The vertical mill turns control 
table, various finish-boring, back-facing, back-and-counter hub, bevels face of ring gear, turns two outer diameters as 
boring operations are held to tolerances of .001” and .002”. well as inner diameter on the gear teeth of carbody frame 
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with Giddings & Lewis 
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Picture shows G&L’s Model 340-T finish boring 31.” dia. 
hole to a tolerance of plus or minus .001”. The machine 
spindle, with Davis 8’ bar, mounting a 312” dia. cutter 
block, is used for finish boring. When completely drilled, 
bored and milled, approximately 4 tons of chips are cut 
off of huge die blocks. 


An aluminum die-cast housing for a popular 1957 auto- 
mobile automatic transmission is shown. Approximately 
20-pound shot of metal is required for each housing. The 
die mold for precision die casting is one of many types of 
dies machined on the Model 340-T at Atols Tool & Mold Corp. 
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Cut 4 tons of tool steel from 
14'/2-ton automotive transmission die blocks 


with Giddings & Lewis Model 340-T (table-type) horizontal 
at Atols Tool & Mold Corporation 


According to Atols’ shop superintendent, 
G&L’s Model 340-T horizontal ( table-type } 
has drastically cut production time on bor- 
ing, drilling and milling of 28,800-lb. die 
blocks to be used for production of die cast 
aluminum transmission housings for one 
of the nation’s leading automotive manu- 
facturers. G&L horizontal’s remarkable 
performance is due to its versatility, ease 
of operation and productivity 

For example, three 2!2” dia. angle holes 
inside the die cavity, 5” dia. bores and 7 
tapered holes for core lock pins are drilled 
and finish-bored to tolerance of plus or 
minus .001”. Counter-bore on the outside 
surface of the die blocks are machined in 
the same setup 

After the die blocks are rough-machined, 
they are heat-treated in Detroit because of 
their size, and finish-machined at Atols 
Tool & Mold. Out of total machining time 
of 2,000 hours, about 400 hours are spent 
on the G&L machine. Approximately 4 tons 
of steel are removed. 

The Model 340-T with 4” dia. spindle 

45 speeds ranging from 10 to 1300 rpm and 
18 feeds from .005 to.250 ipm... is equipped 
with extended saddle and saddle support, 
and in-the-floor auxiliary runways and 
standard scales and vernier for accurate 
setting of the headstock and table to .001 

30 Series horizontals are built 4” dia. 
spindle (20 hp) and 5’ dia. spindle (25 hp) 
They can be furnished with capacity- 
boosting optional accessories such as an- 
gular milling attachments, continuous-feed 
facing and boring head, automatic electric- 
operating positioning device, Dupli-Tracer 
(2 or 3 dimensional contour tracing and 
360° profiling), plus other time-saving 
and profit-making accessories. 





View of machinist checking inside finish bore diam- 
eter (plus or minus .001”), with vernier caiiper 





G&L 30 Series (table-type) horiz 


and milling machines, ask for Bulletin 





G&L ad HYPRO DIVISION 
GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN 





Builders of the world’s finest heavy-duty Horizontal Boring, Drilling ana 
; planer types; HYPRO Double Hox 
ing Machines; Vertical B 


Mills; Spar and Skin Milling Machines, and VARIAX Milling Mac! 








HOW ITS DONE , 


with Giddings & Lewis 








Left way-type boring head with Davis flange-type stub boring bar 
rough-bores, finish-counterbores, finish-faces and chamfers one end 
of workpiece, then retracts to original station. 

Right way-type boring head with Davis flange-type stub boring 
bar finish-bores, finish-counterbores, finish-faces and chamfers 
workpiece from other end. Head then retracts to original station— 
and machine is ready to receive second workpiece 


Davis special block and flycutter type boring 
tools perform multiple cutting operations 


1. Expandable cutter block with tungsten-carbide cutters to 
rough and finish-bore three different size bores. 
1%” square tungsten-carbide flycutter to chamfer (45°) six 
diameters. 
Multi-cutter block with 4 tungsten-carbide cutters, 2 tungs- 
ten-carbide cutters to counterbore five diameters. 2 tungsten- 
carbide cutters to face five diameters. 
4%” square tungsten-carbide cutter to chamfer (45°) seven 
different diameters. 
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with Giddinac & Lewie wt al eee 


Creative tooling pays off at Baldwin-Lima-Hamilton 


Two spindle horizontal performs multiple machining in a single 
pass — thanks to custom-built Davis stub boring tools 


This specially built Kearney & Trecker two-spindle 
boring machine is equipped with two sets of Davis- 
designed and engineered flange-type stub boring 
bars that really pay off in production! These high- 
efficiency Davis tools bore, counter-bore, face and 
chamfer—in a single pass—various sizes of tread 
rollers for crawler-type construction machinery 
at Baldwin-Lima-Hamilton Corp., Lima, Ohio. 
Here’s how Davis does it! Each standard way- 
type boring unit, located on opposite ends of the 
machine, is equipped with a Davis flange-type 
block and flycutter-type boring tool. The left bor- 
ing head machines one side of the workpiece, re- 
tracts — and the right head machines its side of 


the tread roller. 

Each Davis-designed stub tool has an expand- 
able two-cutter block, a multi-cutter block with 
four cutters and two angular fly cutters—all with 
tungsten-carbide cutter tips. 

The cutters — located at different distances and 
positions on the stub boring bar — perform a re- 
markable sequence of machining operations as 
the spindle feeds into the workpiece. 

Davis offers a complete line of standard blocks, 
boring heads, bars and tool sets, and custom tool- 
ing service to solve any routine or special boring 
problems. See your local Davis field engineer. 
Write for Catalog No. 304. 


DAVIS BORING TOOL DIVISION 
GIDDINGS & LEWIS MACHINE TOOL Co. 


BL FOND DU LAC, WISCONSIN 
Line and Stub Boring Bars, Boring Heads, Block-T ype 


Turning Tools, and Speci 


Special block and flycutter type boring tools....... 


(Left hand cutters) 























Stub Boring Tools 
with Unfinished Shanks 


8 Position 


Extension 
Boring Head 


Line Boring Bar with 


3 and 1 Boring Head 3 and 1 Boring Head 





Holders - —— 


Carbide 
Planer 


(Right hand cutters) 
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with Giddings & Lewis 






















Four of five G&L machines used for various machining operations on Boyd mechanical 
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brick presses are HYPRO double housing planer and openside planer, Super-Service 
Radials ‘6-ft. and 4-ft. arm) and Model 350-T horizontal. Another Model 350-T horizontal 


boring 





drilling and milling machine will be installed in 1957 


Chisholm, Boyd & White reports: 


““ease of set-up, precision machining at lower cost, 
more production of mechanical brick presses on 
five Giddings & Lewis machines”’ 


these are the words of Frank Hevrdejs, works 
manager of Chisholm, Boyd & White, manufac- 
turers of Boyd Brick Presses, Chicago, Illinois. 

As illustrated in photo above, rough and finish- 
boring and facing operations of large holes on 
8!2-ton Model “Y” brick press frames are per- 
formed on G&L’s horizontal. 

The versatile Model 350-T, with 5” dia. spindle, 
is equipped with extended saddle, saddle supports, 
and auxiliary in-the-floor type runways which 
easily handle a casting — 108” by 110” by approx- 
imately 10” thick — weighing 4!2 tons. 

Prior to boring, the bases and vertical surfaces 
on the frame are planed on a Giddings & Lewis 


For complete specifications on G&L 30 Series (table-type) horizontal boring, drilling and 
milling machines, contact your nearest G&L representative, or write for Bulletin No. 30-T 
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HOW ITS DONE 


with Giddings & Lewis 


48" HYPRO double housing planer. 

On the Model 350-T machining time is reduced 
considerably because the operator can quickly 
position table and headstock for bores at different 
locations, and use of machine’s vernier scales has 
resulted in 2!2-hour reduction in floor-to-floor 
time .. . a real time savings. 

Davis 5” dia. line-boring bar with block-type 
carbide-tipped cutters is used for precision boring. 
Accuracy required: plus or minus .001”. 

Bearing surfaces are faced 
with G&L’s continuous-feed 
facing head to close tolerances. 


























, 
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Model 350-T ( table-type 
minus .001” tolerance in both right 
boring bars and block-type cutters 


Optional arrangements 


and equipment include: 

1. Built-in rotary table with power drive 
eliminates numerous work set-ups. 

2. Automatic electric positioning device for 
both headstock and table travel assures accu- 
rate machine setup, repetitive to .0002”. 

3. Improved measuring device with dial in- 
dicators and precision end measures . . . read- 
ings to .0001". 

4. Built-in precision thread lead device for 
cutting of precision threads to any standard 
prescribed form, pitch and depth. 

5. Super-sensitive Dupli-Tracer for 2 or 3 
dimensional stepless contour tracing and 360 
profiling. 

6. Exclusive G&L “Lubri-Cool” system con- 
nected to headstock and milling feed for ma- 
chining accuracy under heavy loads and high 
ambient temperatures. 

7. Continuous feed facing head, mounted to 
the spindle sleeve or one line boring bar, for 
machining external or internal surfaces be- 
yond the range of the machine spindle. 

8. Various angular milling attachments for 
milling angles and hard-to-reach surfaces. 








table, floor and planer types; HY PRO Double Housin 
Machines: Vertical Boring Mills; Spar and Skin Millin 


and left 


horizontal rough and finish bores f 
frames 
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dia. holes to plus or 
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30 SERIES HORIZONTALS 


Two popular horizontals in the 30 Series line are the Model 350-T 


with 5’ 


dia 


dle (20 hp 


ing from 3 


i ¢ 
4 


; 
ie 


spindle (25hp) and Model 340-T with 4” dia. spin- 
Other G&L horizontals with spindle diameters rang- 
to 14”, main motor drives 10-150 hp, are available 


G&L ad HYPRO DIVISION 
GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN 


ne, Drilling and Milling Machine 
Dpenside Planers, Planer-Type Milling 
ines, and VARIAX Milling Machi» 





















































THUY ti DUNE 


with Giddings & Lewis 
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Production driiling of a standard die shoe, 20” x 26” x lution, and eight ~7,,,” dia. holes, and 14” — 13 thread 
2”. for an all-steel die set is done on a Cincinnati tap. After dies are drilled and tapped, they are placed 
3ickford Super Service Radial. A total of 12 holes is on a roller conveyor which moves the piece to a pre- 
drilled: four 1°’ dia. at 145 rpm, .020” feed per revo- cision boring machine. 
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Simplified, centralized controls provide — 


1. Finger-tip operation of powerful hydraulic head and 
column clamp 

















2. Fast power-arm elevation with automatic clamping 
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3. Easy-to-reach spindle control for start, stop and reverse 
4. Rapid head movement with power traverse 

5. Automatic pressure lubrication to arm barrel and elevat- 
ing nut 


Die-set drilling production increased 25 to 30%! 


They’re doing it at Superior Steel Products 
with a Cincinnati Bickford Super Service Radial 


An increase of 25-30‘ in the production drilling 
and tapping of all-steel (SAE-1018) precision die 
sets of various sizes on a Cincinnati Bickford Super 
Service Radial with 5-ft. arm, 17-in. dia. column 
is enjoyed by Superior Steel Products Corpora- 
tion, Milwaukee, Wis. 

Principal reasons for this outstanding produc- 
tion, according to Edward Mezydlo, plant super- 
intendent, are: Radial’s simplicity enables opera- 
tor to quickly change from one speed to another 
permitting instant selection of all 36 spindle 
speeds, 12 to 1500 rpm. There are 18 feeds ranging 








Superior precision all-steel die set with safety flanges drilled 
on Super Service Radial 


from .004" to .125” per revolution. These include 
six tap leads, 8 to 27 threads per inch. 

The hydraulic clamping of column and head is 
simple, easy and quick. It permits drilling a vari- 
ety of holes to a greater degree of accuracy 

Superior all-steel die sets range in size from 
3” x3” to 40” x 120 thickness varies from 
114" to 5". Superior also produces precision guide 
pins, bushings and bolster plates. 

Because of the Super Service Radial’s perform- 
ance, a new 6-ft. C.B. Radial with 19” dia. column 
has recently been installed at Superior. It replaces 
a competitive heavy-duty radial. 


CINCINNATI BICKFORD DIVISION 
GIDDINGS & LEWIS MACHINE TOOL CO. 
OAKLEY, CINCINNATI 9, OHIO 


Radial Drilling Machines, Upright Drilling 
ind Precision-Drillin 


ana Tapping Machines, Layout Drills 
Machines designed for u ; 


hate 


Precisior; checking of accurately drilled and bored die set 
which meets rigid quality standards 
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G&L and HYPRO Division — operates one 
of the finest machine tool plants in the world 
devoted to the design and manufacturing of 
heavy-duty precision machine tools 


Cincinnati Bickford Division has a reputa- 
tion as a leader with their line of Super 
Service Radial drilling machines. This divi- 
sion was acquired by G&L in 1955. 
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Giddings & Lewis has been in continuous operation since 
1859 and is the foremost designer and manufacturer of an 
extensive range of precision heavy-duty machine tools, 
accessories, attachments and cutting tools. The growth 


Serving the metalworking of G&L to a point where it comprises four individual 





; operating divisions with a combined manufacturing space 
industry throughout totaling over 750,000 square feet serves to illustrate the 
the world for more than importance of vision and alert engineering — plus capac- 

ity to produce. The developing of ideas . . . their proper 
96 years... evaluation . .. and the constant striving to build products 


that are the best in their class — all have combined to 
make Giddings & Lewis a major force in metal-working 
programs of American industrial life. 





Davis Boring Tool Division manufactures a Kaukauna Machine & Foundry Division de- 


complete line of boring, planing and turning signs and manufactures Vertical Turret 
tools for performing virtually any machining Lathes, Universal and Horizontal drilling and 
operation. G&L acquired this division in 1945. boring machines. This division was acquired 


by Giddings & Lewis in 1955. 
> e 


GIDDINGS & LEWIS MACHINE TOOL COMPANY ‘aR 


FOND DU LAC, WISCONSIN 
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— PLUS THE SMOOTHEST 
OPERATION IN DRILL HISTORY! 


The gearless variable speed drive in the new No. 1 
“RPMster” — plus “Buffalo” craftsmanship — have 
brought a new smoothness and ease to drilling. The 
shift handle at left places the drive in high 

or low range, while the dial at right provides 

infinite variations in either range. They're easily 
reached, as are all controls on this 88"-high machine. 
Made in one-to-six spindle pedestal models, the 
“RPMster” has long-life and accuracy features any shop 
man will appreciate — all moving parts including the 
precision spindle machined after heat treating to pre- 
vent warpage — hand scraped ways — “Buffalo” power 
feed — strong, rigid, stable base and frame — ample 
work tables—all parts carefully hand-fitted for 
permanent accuracy. 





But you have to operate an “RPMster’”’ to see why it’s 
literally the finest value in vibration-free, variable-speed 
drilling available. Write for details on a demonstration 
at your “Buffalo” ‘machine tool dealer’s. 








440 BROADWAY 





DRILLING PUNCHING 


For more information fill in page number on Inquiry Card, on page 257 





DRILLING SPEEDS 








BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


SHEARING BENDING 
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The ONLY Turret Lathe with 
a fully automatic thread-chasing cycle! 


Here is full turret lathe versatility anda or taper threads — or a combination — 
threading attachment with a fully auto- internal or external, from the front of the 
matic cycle — all in one machine. Now you’ = machine. 
can be sure of concentricity of threading Concerning this J&L development, a 
with other lathe work, all dom 12 one customer writes: ‘We are tripling produc- 
chucking, with the time saving of the Auto- tion on many of our items.” 

Threader! Nowhere else in the world can Write for descriptive folder No. 5440. 
this be found on a turret lathe. JONES & LAMSON MACHINE COMPANY, 

This Auto-Threader will chase straight 512 Clinton Street, Springfield, Vermont. 


JONES & LAMSON 
TURRET LATHES the man who needs a 


aT Meaat-Ceialial-micele) mt) 
Turret Lathes « Pay Automatic Lathes « Milling & Centering Machines « Optica! Comparators « Thread Tools Thread & Form Grinders 


already paying for it 
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N \W ON AND OFF CENTER 
DRILLING ATTACHMENTS 
This ingenious turret drilling at- 
tachment is designed to save you 
second set-up time. It is no NEW TOOL HOLDERS FOR 
MULTI-SPINDLE 









longer necessary to remove the 












cut-off piece in order to drill an 

off-center hole in the end of a AUTOMATICS 

bar. Merely stop the spindle, This tool holder, made for cir- 
bring this tool into the work and cular tools, can be used on 
continue the operation. The tool the front or rear cross-slide of 
will operate within the capacity multi-spindle automatics . . . 
of the machine. (Available in 5s”, It is made to operate within 
%” and 1” diameter shanks.) the capacity of the machine. 








2 wee bh O1 6) BW 


1825 BRISTOL STREET + PHILADELPHIA 40, PA 


CITY . 


New Additions to the 








Write for complete catalog of R and L TOOLS and literature and prices on these new tools. 


COMPANY .. 


ADDRESS 








TOOL-SLIDE 
NEW knuruine toot ror 
MULTI-SPINDLE AUTOMATICS 


This tool can be used in the tool- 
slide of multi-spindle automatic 
screw machines or in the turret of 
turret lathes. The knurls may be 
adjusted for various diameters 
by turning them on an eccentric 
shaft . . . The tool will operate 
on any diameter within the ca- 
pacity of the machine. (Another 
new Rand L TOOL is the Cross- 
Slide Knurling Tool for Multi- 
Spindle Automatics.) 


} Please send me your new catalog 


SNE conecaudavemesevianke 





ZONE STATE 





}] Please arrange for no-obligation 
demonstration of R and L TOOLS 







































For more information fill in page number on Inquiry Card, on page 257 
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Simplified Automation in 
Successfully Applied in New 
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Machining Small Parts is 
Snyder Center Column Machine 


The principle of automation is 
inherent in the design of this 
machine which performs, in its 
continuous 16-station cycle, 25 
operations equalling the perform- 
ance of two or three ordinary 
machines. The workpiece is a small 
automotive steering gear ball nut 
22" x 1%" x 1%". Production is 331 
pieces per hour. 


Three workpieces are loaded and 
automatically clamped in each 
of the 16 fixtures on the 96 
index table. A unique feature of 
the machine is its special heavy- 
duty cast iron center column 108’ 
high and 48° in diameter. This 
massive column is necessary to 
withstand the high vertical thrust 
loads imposed by six heads 


mounting 9 spindles each which 
drill, flat bottom drill and radius 
chamfer four recirculating ball 
holes and tap drill and chamfer 
one hole in the same part face. 


The table is also designed to with- 
stand high horizontal thrust loads 
for core drilling, chamfering and 
reaming the threaded shaft hole 
which requires three spindles for 
each of the seven Snyder heavy- 
duty way type units. 


The machine, one of the largest of 
its type, weighs 50,000 Ibs., re- 
quires 288" x 312" floor space and 
stands 156 high overall. 


if you have an automation prob- 
lem in machining small parts, this 
type of Snyder machine may be 
the right answer. 


SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


52 Years of Special Machine Jools with Automation 













Drill Y2 depth 





THREE OPERATIONS 

FROM TWO DIRECTIONS ON 

THIS FORGED STEEL HINGE 
---620 PARTS PER HOUR GROSS 
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Two hinges drilled, 


ge countersunk 
ye and tapped every 


meth 11% seconds 


-»- automatically on a 











The print shows the angle at which the fixtures hold the 
work. This angle allows room for four vertical units (three 
visible in the photo). Each fixture holds two parts. The 
four vertical units drill half depth, drill through, counter- 
sink and tap three holes in each part. Two-step drilling 
shortens the time cycle and increases the production rate. 
Four angular units (only three visible in photo) perform 
similar operations on the two holes. The operator unloads 
a finished part, loads a rough one and pushes a button to 
index the table. After the table indexes, all units operate 
automatically. 

All Kingsbury machines are completely tooled and ready to pro- 
duce. We run test samples and ship them to you for your approval before we 
ship the machine. For high production drilling and tapping, a Kingsbury is the 


best machine you can buy. May we talk to you about your jobs? bd 
Kingsbury Machine Tool Corporation, Keene, N. H. 


KINGSBURY 





INDEXING AUTOMATICS 
for high production drilling 
and tapping 





For more information fill in page number on Inquiry Card, on page 257 











Wayne Manufacturing Company 
Pomona, California 
Newark, New Jersey 


world’s largest producer of 


POWER SWEEPERS 


for Cities and Industry 


. cut drilling and boring costs 
over 50% with an ‘‘AMERICAN” 
Hole Wizard Radial and improved 
the quality of the work. 


Using an assortment of well de- 
signed drilling, boring, reaming, 
tapping, spot-facing and chamfer- 
ing tools in combination with the 
“AMERICAN” Hole Wizard's 
power, rigidity and predominant 
ease of operation, spectacular 
savings have been recorded over 
previous horizontal boring mill 
methods. 





‘ The many production advantages and cost 
‘ * reducing virtues of “AMERICAN” Hole 
Wizards are disclosed by bulletin No. 325. 








THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 


LATHES AND RADIAL DRILLS 

































ROLL THREAD. 


ROLL 
DRILL THROUGH HOLE. 


ROUGH FORM REAR AND THREAD 


DIAMETERS. 
FINISH FORM FR 
AND RADIUS END. 

DRILL. SQUARE BOTTOM. SPOT. 


E 


ONT DIAMETER 





Ist POSITION 
















EAR DIAMETER 





FINISH FORM R 
AND ANGLE. 
TAP HOLE. 


ROUGH FORM ALL REAR DIAMETERS 


AND CHAMFER. 


STEP DRILL. SQUARE B END. 


OTTOM. FACE 


and POSITION 


(USE DRILL SPEEDER) 
5th POSITION 





SHAVE FOUR DIAMETERS, INCLUDING 
TwO DIAMETERS 


THREAD ROLL DIAMETER. 
DRILL. TAP HOLE AND 
REAR SEAT ANGLE. 
CHAMFER LARGE HOLE. 


ACCELERATE REAM 
AND TWO ANGLES. 


CUTOFF. 








= operator, Clarence Tyler, also is 
' I ese - Acme-Gridley. Tooled 
ene “i one piece every 11% 
— . : re machine can maintain 
: speec for as long as 16 hours be 
ore it is necessary to regrind poi 
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gives 


important 


production bonuses 


Purchased primarily to eliminate secondary 
operations, this Acme-Gridley Six Spindle Bar 
Automatic has given a good account of itself 
in many other ways. 

Says G. C. Pfrengle, General Manager of 
NESS, INC., “This 14° Acme-Gridley Six 
Spindle Automatic came into the shop and im- 
mediately went into production, without an 
extended ‘get acquainted period’-—notwith- 
standing the fact that we had not run this type 
of automatic previously. It has been completely 
satisfactory; we are especially pleased with the 
tool life and stability of the machine, which 
has resulted in a minimum of down time. And, 
since we are able to complete the part without 
secondary operations, costing is improved.” 

Owners of Acme-Gridleys will recognize 
immediately that the “tool life and stability of 
the machine,” about which Mr. Pfrengle com- 
ments, is the result of plenty of “beef”, prop- 
erly distributed—a basic design principle of all 
Acme-Gridleys. 








JOB FACTS 


PRODUCED BY: Ness, Inc., multiple 
operation specialists in the pro- 
duction of automatic screw ma- 
chine products, emphasizing close 
tolerances. 


SE eee Bushing 
MATERIAL. ......---- B-1113 Steel 
MACHINE TIME. - .. . 1134 Seconds 
NUMBER OF OPERATIONS . -...- 14 


veo National 
% we machining costs... 





Sno ») 
Pe in Aas oly Ac 
CONTROLLED CYCLE 


Sales Offices... Newark, N. J... . Detroit, Mich. ... Chicago, Ill. 


THE NATIONAL ACME CO. 
179 EAST 131ST STREET 
CLEVELAND 8, OHIO 
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RPA-8 SPINDLE CHUCKER 









BASKET HUB 
ALUMINUM DIE CASTING 


Double indexing—both ends com- 
pleted at one setup on 6” RPA-8 
Acme-Gridley Chucking Automatic. 


Ow 
re 


~N 
@ 
ut 


SPEEDS PRODUCTION... 12 operations in 13 seconds 
eliminates special machine investment 


When it became necessary to replace the special machine on which this washing 
machine basket hub had been produced, the production engineer chose an Acme- 
Gridley eight spindle chucker. His choice was based on two factors: lower initial 
investment than that required by the special machine; greater adaptability of the 
Acme-Gridley with proper tooling to handle many such jobs that otherwise would 
require special equipment. 
Acme-( rridley 8-spindle automatic chucking machines give you maximum pro- Write today for 

duction at lowest cost per piece because of greater tooling flexibility, double in- 

dexing that permits finishing both ends of the piece at one time, and compre- Bulletin Nos. CM-44 and CM-S1A * 
hensive tooling engineering that comes only from COMPLETE LINE experience. 


. 
INDEX... to lower ~~ “lt 
‘“ w machining costs... 
ith . THE NATIONAL ACME CO. 
Aheme- Gridley Ci e: 179 EAST 131ST STREET 
CONTROLLED CYCLE CLEVELAND 8, OKIO 


Sales Offices... Newark, N. J.... Detroit, Mich. ... Chicago, Ill. 














Here are the world’s finest power cylinders 


...competitively priced! 


This ad is written for the man who has thought all cylinders are 
“pretty much alike.” That just isn’t so, and your Hannifin man would 
like an opportunity to show you why... 
He'll show you design features that other cylinders simply do not have... AIR AND HYDRAULIC 
extra quality workmanship at critical points that pays off in longer life ee AFi ee 
...accessibility that simplifies their infrequent maintenance. And when he it Aw 
talks price and delivery, you will find these better features cost you no more, POWER CYLINDERS 
can often be delivered sooner. 
We think you'll agree that it pays to standardize on Hannifin cylinders. 








COMPLETE CYLINDER FILE 


Write for your copy of this new S 





Hannifin Cylinder File . . . complete, So -—= 
easy-to-use, easy-to-order-from | = eee 
information on five lines of Hannifin HANMIFID 
Cylinders. Write Hannifin Corporation, Cimer ermnnens 
509 S. Wolf Road, Des Plaines, Ill. a : 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY March 1957 59 





oales Oftices... Newark, N.J.... Detroit, Mich... . Chicago, Ill. 


Norton builds 
extra versatility inte 
universal grinders... 





JOB-SPEEDING FEATURES 











Minimum effort to one from dead center to chucking work. 
Chuck may remain mounted at back end of headstock while 
dead-center grinding. 


Hollow headstock spindle gives you additional ca city for ene egonen internal grinding spindle swings up and 
grinding long bars by passing them clear through and support- of the way when not in rhoog This means quicker setups 
ing them in grinding position. for your I.D. or O.D. grinding. 
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Norton 12” Type U-4 universal grinder. Made with 36” or 
48” nominal lengths between centers. Catalog 231. 





a ° Norton 10” universal grinder. Made with 20” or 
24” nominal lengths between centers. Catalog 170. 








Many a user rates his Norton uni- 
versal grinder as a practically ‘‘com- 
plete grinding department.” Why? 
Because Norton builds extra versatility 
into its universals for faster external, 
internal, face, taper and angular wheel- 
side grinding, including many special 
jobs. Also they’re built with many 
famous job-speeding, cost-cutting fea- 
tures: For example: 

Extremely rapid chucking .. . quick a: = 
change-over to live or dead spindle opera- ysis rg & 
tion... easy work speed changes . . . in- 
depe ndent wheel settings that do difficult 
jobs fast . . . extra capacities on wheel 








head and headstock... precise swivel Norton 14” Type U-4 universal grinder. Made with 36”, 48” or 72” 
. : — : nominal lengths between centers and also in 18” swing capacity. 
table alignme nt with the SWIVALIGN SWIVALIGN* Dual Electric Indicator, at right of picture, measures swivel 
Dual Electric Indicater. an optional table adjustments and is optional on all Norton universal grinders. 
C atalog 819. 
extra. 
Maney bn The Sve To Economize, Modemize with NEW 


You Need 


Norton universal grinders are made 
in 10”, 12”, 14” and 18” swing capaci- NO R TON 
ties. That means you can get exactly 

the size to bring you. many time-and- 

money-saving “Touch of Gold” ad- GRINDERS and LAPPERS 

vantages. For complete facts on these 

high-efficiency machines see your Glaking better products... to make your products better 
° Norton representative or write us di- 
NORTON PRODUCTS: Abrasives * Grinding Wheels * Grinding Machines * Refractories 


rect. And remember: Only Norton of- 
, BEHR-MANNING PRODUCTS: Cooted Abrasives * Shorpening Stones + Behr-cat Tapes 


fers you such long experience in both 


. grinding machines and grinding wheels 
to help you produce more at lower cost. District Offices: Worcester © Hartford © Cleveland « Chicago © Detroit 
NorRTON CoMPANY, Machine Diy 1slon, In Canede: J. H. Ryder Machinery Co., Ltd., Toronto 5 
W orcester 6, Massachusetts. *Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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Ingersoll Shear Clear Cutter 
27600 series... Pat. No. 2168417 
Page 14, Catalog 66 


Feed rate increased 2!/2 to 5 times 
at Vaughn 
with this 
INGERSOLL SHEAR CLEAR CUTTER 


lhe cutter previously used was nullifying the investment 





in a new standard, knee-type milling machine. The ma- 
chine had more power than was being utilized. The feed 
rate was only 12” per minute. The change to Ingersoll 
Shear Clear permitted the Vaughn Machine Company, 
Cuyahoga Falls, Ohio, to capitalize on its machine in- 
vestment and obtain the economy and efficiency of in- 
creased feed rate. A feed range of 30” to 60” per minute, 
when milling rough forgings and steel castings, is now 
continuously maintained. 

Ingersoll inserted blade cutters are used on all makes of 
machines for milling and boring a wide range of materials. 


An Ingersoll Cutter Division representative will be glad to 





discuss this and other feed rate experiences with you. Sen hs iy OR aed 

Whether you are concerned with feed rates, longer tool for selecting the right in- 
oe a serted blade milling and bor- 
life, finish or cutter costs, the new Ingersoll cutter catalog ing cutters for your work. 


will be a valuable guide. Write Department 66B. Write for catalog 766, today. 


CUTTER DIVISION 


THE INGERSOLL MILLING MACHINE COMPANY 


ROCKFORD ILLINO'US 
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Enlargement showing the contact springs at the “heart” of one model of the Levolier® switch mechanism. Levolier 


switches are used in industrial and commercial lighting, in heavy-duty industrial sockets, in ay 


The Anaconda alloy tailored for this 
punishing service actually costs less 


ak 


%.. 
% 
) 







Cutaway of Levolier Switch No. 41 shown 
approximately actual size. 


THE PROBLEM: The McGill Manufac- 
turing Company, Inc., Valparaiso, In- 
diana, was interested in a desirable sub 
stitute for a premium copper allov used 
in contact springs for their widely known 
Levolier switch mechanisms. Unexcelled 
quality had to be maintained with a new 
alloy that would help hold prices against 
rising costs. As these switches are de- 
signed for long service and heavy-duty 


industrial service, the spring material has 


to be tough and durable 
McGill dis- 


THE SOLUTION: In 1952, 

cussed the problem of an alternate spring 
material with 
from The American Brass Company 
After an analysis of the requirements, a 
special Anaconda alloy was offered 
Ambronze-422, rolled to spring temper 


a metallurgical engineer 


Samples were prepared and tested by 
McGill and Underwriters’ Laboratories. 
The material performed satisfactorily in 
standard tests—current carrying capac- 
itv, 6 amps at 125 volts d.c.—readily ex- 
ceeded the requirements of 75,000 
cycles, or 150,000 individual operations 


In produc tion, the new Anaconda al 


also performed satisfactorily. It was 


to make 


OV 


necessary only one minor die- 


For mere infermetien fill in pege number on Inquiry Cerd, on pege 257 


applianc es, fixtures, etc. 


McGill receive 


forming change 


; 
able saving in material costs 
: ; 
quality remained high—and the 
{ 
oa ; 
Was ay iilable is needed to mainta 


duction 


FREE TECHNICAL SERVICE: 
another example of the Anacor 1 
to metal S 


cal service iV iilable 


1 
Sometimes a new alloy is required 


Y 


iniation of a standard all 


The Techni il Departme 


times a Vi 


do the iob 


The American Brass Compat 

its day-to-day work with a 

of metal problems, offers a t 
breadth of experience vhich is at 
disposal See vour American Brass ¢ 


panv representative or write: The A1 
can Brass Co pany Waterb 
Conn. In Canada Anaconda A 
Brass Ltd., New Toronto, O 
COPPER 
AND 


COPPER ALLOYS 
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PHILADELPHIA 
HERRINGBONE 
SPEED REDUCERS 


...PAY OFF IN HIGH EFFICIENCY 
GREATER STRENGTH, LONGER LIFE 


Where you have a machine drive that requires high horsepower speed reduction 
under grueling load and shock conditions, specify Philadelphia Continuous Tooth 
Herringbone Speed Reducers . . . Built to withstand the most severe round-the- 
clock operation, these Reducers offer you extra service dividends through high 
efficiency, greater strength, and years of quiet, trouble-free operation. 

Herringbone and Helical Gear teeth are precision cut for maximum tooth 
P hiladelphia contact and overlap... assure uniformity of torque and freedom from dam- 
a 





eenennggens 
4 


sapnapananenee 


Herringbone aging vibration. 
Gears and Pinions are arranged symmetrically within rugged, compact housings, 
which assures equal loads on each shaft bearing, and minimizes the most severe 





Send for new 48-page stresses. Fully enclosed, self-contained housings prevent oil leakage . . . no parts 
rg en such as glands require adjustment... more than ample oil reservoir assures cool 
aie aids aaaridaen, correct lubrication. Available in single, double and triple reductions covering a 
highly efficient units. range of ratios from 1.75:1 up to 292:1, Philadelphia Herringbone Reducers 


provide optimum performance at minimum cost. 


phillie gear PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 





INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS * FLUID MIXERS ¢ FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. e Lynchburg, Va. 
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“Our CJ Tooling is fast and clean for heavy duty work on 
sheets, and we're also getting big profit from punching holes 
in channels, angles etc. That’s a tough proposition for the 
average shop... but not for us! With our WALES equip- 
ment we cut vees and corner notches at the same time. It 
really boosts our production.” 

WALES CJ Units punch unlimited straight line, stag- 
gered and scattered patterns .. . round or shaped holes. 
Die retention design features rapid die change WITHOUT 
REMOVING UNIT from set-up .. . provides controlled 
slug ejection. Time saving and money saving. Same units 
may be used over and over again in other patterns. 


SEND FOR 
BULLETIN NO. 16B 


Shows actual job work 
and complete data 
of CJ sizes. 


WALES MOBILE FIELD UNITS “..the Wales-Way is the PLUS-PROFIT way” 
Will demonstrate CJ AKRON, NEW YORK 


and other tooling 
right at your doer. 
Ask for details. 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 
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Roll your own Lo 


with a Monarch Mona-Matic! 


ON THIs JoB, thread rollers 
mounted on the hydraulically- 
operated rear slide perform a 
very precise thread rolling job 
during traverse return of the 





front carriage. If that’s not 
strictly “no time,” it’s certainly “no-cost time”’—and 
who could possibly want more than that? 

The part is a fabricated trailer axle, about 80” long, 
identical spindle ends of which are turned and threaded. 
There are three turned sections on each end with the 
end diameter threaded at the tag end of the cycle. 

Because the axle is fabricated by butt welding the 
forged, rough turned spindle ends to a piece of seamless 
steel tubing, an interesting front carriage cycle is em- 
ployed. During one of the three feed movements, the 
welding bead is removed by a tool on a hydraulically 
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operated auxiliary slide mounted on the left hand end 
of the carriage. 

And that’s only part of the Mona-Matic savings story! 
Customer used te turn on one machine, thread on an- 
other with a die head. Now he does the whole job—on 
one machine—faster than just the turning used to take. 

Remember that thread rolling (up to 144” diameter) 
is an extra for some users—only one of many that can 
be yours when you turn the Mona-Matic way. Let us 
figure a job for you...The Monarch Machine Tool Company, 
Sidney, Ohio. 











CAN YOUR PRESENT i 
AUTOMATIC EQUIPMENT 4 2 -— 
make this 
BEVEL CLUSTER GEAR 
complete FROM BAR STOCK 
in one operation 
READY FOR GEAR CUTTING? 

















---if can be done on the 


TaREX 
































| | VRusseu, |B Tousroox « LE Tenperson, Inc. 


292 Madison Avenue, New York 17, N. Y. 





For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—67 





Fost 


Select feeds and speeds with easy-to-read 
numerical dials. Minimum possibility of 
error. To save time, select while drilling. 
36 spindle speeds, maximum 300@ rpm, 
in variety of ranges, each with 127.5 to I 
ratio. 18 feeds, including 6 tap leads, 
from .003" to .125". Electronic milling 
feeds are also offered—from 34 to 15 ipm. 


THE FOSD TICK Mv ‘ACHINE 


i NCINNATIOHIO.U.S A. 


SIMPLE 
FOSMATIC RADIAL CONTROLS 


FAST, EASY 


PRECISION 
DRILLING 
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Shift, start, stop and reverse with single 
lever. Shifting to new feeds and speeds is 
accomplished by raising lever slightly in its 
neutral position. For faster tapping, reverse 
spindle speed is up to 40% faster than 
forward speed. 


Fast, rigid, precise, easy to run—that’s what 
today’s machine shop demands in a radial. 
And that’s what makes the Fosmatic out- 
standing among radial drills. The simple con- 
trols shown here save valuable seconds of 
operator’s time, with each hole drilled. Other 
convenient controls at the head—single lever 
to raise and lower arm (hydraulic clamp 
interlocked ) and traverse head; hydraulic 
column clamp; hand feed and traverse to head; 
tool ejector eliminates need for tang driver. 


The new boring-type spindle is of heavy 
section with bearings placed far apart for 
extreme rigidity; it can be used for boring, 
milling and the heaviest drilling. A new and 
unique counterbalance produces.equal tension 
on the spindle whether it is extended or close 
to the head. Case-hardened gears are ground 
on the finest equipment available. They run 
on ground splined shafts which are mounted 
in ball bearings. Lubrication is automatic. 


For more information fill in page number on Inquiry Card, on page 257 
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PUSH BUTTONS 


Engage feed by pressing button on either quick-return 
handle. Feed is disengaged by depth control or by pressing 
either button again. Feed dial is graduated to full spindle 
travel, to eliminate resetting for deep holes. Powerful mag- 
netic clutch which engages feed will never need adjusting. 
Head and column can be clamped automatically when feed 
is engaged, if desired. They are unclamped by independert 


levers. 


Our new arm is the strongest in the business. 
It has a double box section with very heavy 
walls; ways have been widened considerably. 
The head is mounted on roller bearings on 
hardened and ground ways with an additional 
roller support in back of the arm. Safety 
nut is hydraulic. Column is superfinished. 


4' to 8 arms, 


iY columns. 


Write for Catalog RD-A 


NEED DRILLING EQUIPMENT? 
GET A PROPOSAL FROM FOSDICK! 


OSDIC 


THE FOSDICK MACHINE TOOL CO. 
CINCINNATI 23, OHIO 
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THREE NEW DEVELOPMENTS 
Increase Production 


2-at-a-time processing 


300 HP Natco greatly increases production by 
processing two complete sets of bearing caps at once. 





Bearing caps—240 sets per hour—six times the production rate of the ma- 


chine replaced! This new Natco processes two complete sets at once. It loads : 
surface-broached castings automatically, performs 80 machining operations, 
places matched sets of finished bearing caps on the assembly conveyor. F 


In addition to broaching and sawing, this 300 HP, 27-station Natco, drills, 
reams taps, turns, mills, probes and faces. 





help this Natco — i 


600% a } e=- 





LOpebteger- 
>; bsp aler-Kebebbet-me—) tna ley el New Rigid Saw Station 





Fully automatic broaching station elimi- 80 HP sawing station cuts two castings into com- 


nates need for withdrawing broaching plete sets of 5 caps each. All surfaces parallel 
tools after cut. Broaching tools are within .0015”". Fixture feeds castings into sta- 
pulled completely through hole, remov- tionary mounted saws, providing rigidity for 
ing .030” stock. accurate 14 ipm cutting. 


Partners in Production 


Whatever your high production problem, our engineers will work closely 
with your people to develop exactly the method and the machine to do 
your job best. Besides special way-type, index and transfer machines, 
Natco also builds multiple drilling, boring, facing and tapping machines. 
Call your nearest Natco office in Chicago, Detroit, Buffalo, New York, 
Boston, Philadelphia, Cleveland and Los Angeles. Distributors in other cities. 


NATIONAL AUTOMATIC TOOL 
COMPANY, INC. Richmond, Ind. 


Ask } for informat ab d é PAYI 


(Pay-A S- re ane Finance Pla 





DESIGN POLICY IS THE 
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KEY TO 
SUPERIOR PRESSES 


FORGED STEEL CYLINDERS... eviminate possible failure of integrall 
HEAVIER SECTIONS... mean a i ners 
LAPPED CYLINDERS AND PISTONS 
QUICK-SET STROKE CONTROLS... save time on set-ups 
UNUSUALLY RUGGED SIDE HOUSINGS... 
FAIL-SAFE DEVICES... in electric and hydra 
SIMPLIFIED ELECTRICAL SYSTEM 


BRONZE USED EXTENSIVELY... bronze 


LAKE ERIE BUILDS THEM BETTER... Mechanically. electrically, and 


hydraulically, Lake Erie presses bring you the greatest number of superior features. That's why Lake Erie 
press users almost always return to us for additional presses. They know from experience 
that Lake Erie incorporates many “special” features as “standard”... features which seldom if ever form 
a part of customer specifications. They know that these features mean longer press life, minimum 
maintenance, maximum productivity. Next ume, call on Lake Erie. 





> 


PRESS TYPES 


[ LAKE ERIE 


SEND FOR : 3 eit HYDRAULIC 
HANDY a marae = | PRESSES 
BUYER'S a; 


GUIDE % =F HESS IEIIe ROLLING MILL AUXILIARY EQUIPMENT 








r 


EXTRUSION PRESSES * DIE CASTING MACHINES 





LAKE ERIE ENGINEERING CORP. © 


For more information fill in page mumber on Inquiry Ccrd, on page 257 






















Floor Model FC-30 














Flo rT Model FC-14 















Table Model TC-14 
(Vertical Inspection) 





My designing uncle, Claude, invenied this while 
working for the Biggs Chest-Wig Corp., makers of 
*Thorax-Thickets.” The idea hit him during the 
annual Company Party. Unk, a fast man with a 
grape, was in rare form. He had just defenestrated 
the Accounts Receivable ledgers, and was launch- 
ing into his famed take-off on Old Man Biggs, 
when the latter appeared. During the ensuing con- 
versation, Claude bent his T-square over the Biggs 
cranium, and mankind was enriched by a new in- 
vention. Since then, C. has gone on to bigger and 
better things. He now owns a distillery, making 
**Tipple-Tot,” the children’s whiskey. A grand 












JONES & LAMSON OPTICAL COMPARATORS On the Job... 


“T-SQUARE FOR WOOZY DRAFTSMAN” 


A customer writes: 
enabled us to reduce costly man-hours in inspection time. 
We are also able to accurately inspect work that previously 
would have been impractical. A 
1,840,000 piece job requiring accurately drilled .043 dia. 
holes 34” deep in 1020 steel. Drill 
and hole straightness difficult until the Comparator enabled 
us to easily inspect all drills for precisely ground points and 
.0005 per inch straightness.” 





idea . . . wish I'd thought of it first! 

Another thing I should have thought of first is 
the Optical Comparator, made by my friends, 
Jones & Lamson. The J&L O.C., as I familiarly 
call it, is a marvelously versatile instrument that 
is used for measuring and inspecting all sorts of 
parts and objects of various sizes and shapes. It is 
speedy and accurate (to .0001”) and cuts inspec- 
tion costs to the bone. The J&L Comparator is 
equally suited for both production-line and job- 
shop work, and it performs inspections that just 
aren’t possible by any other method. Get the full 
details . . . send this coupon today! 











“The J&L Optical Comparator has 


typical case: We had a 


“breakage” was excessive 





“The originator of machine tool standards in optical inspection” 


as TU! 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 512 Clinton Street, Springfield, Vt., U.S. A. 
Please send me Comparator Catalog 402-C, which describes the complete liu of J&L Optical Comparators. 





name 


title street 





company 
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How to eliminate your shaft distortion problems 


Distortion during hardening is a major 
production problem. 

The Gleason No. 140 Rolling Quench 
Machine corrects this difficulty, because 
the quenching and straightening opera- 
tions are performed at the same time. Be- 
cause cold straightening is eliminated, 
valuable production time and expense are 
saved, and the quenched parts have less 
residual stress. 

Shafts cannot distort because they are 
rolled under throughout the 
quenching operation. The operator puts 
the hot part on the lower rollers and starts 
the machine. From there on, the quench- 
ing operation is automatic. Rolling speed, 


pressure 


pressure, and oil flow are pre-set to suit 
the work that is being quenched. 

The automatic quenching cycle saves 
operator time, and gives uniform results 
for all parts quenched. The pre-set metal- 
lurgically correct oil flow gives uniform 
hardness. 

The Gleason No. 140 Rolling Quench 
Machine is equally suited for small or 
large quantities. It accommodates shafts 
is” to 4” in diameter, 6” to 40” in length, 
with integral cams or shoulders up to 8” 
diameter. Tooling can be arranged to hold 
parts on diameters or centers. Unusual 
shapes can be handled with additional 
tooling. Write for further information. 


The Gleason No. 140 Roll 


also handles multiple quence 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


Machine 


of short shafts. 
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WOULDN'T YOU RATHER HAVE THE 


LATEST TECHNICAL ADVANCE? 


0 «<- 


cuts tool making costs 4 ways: 


Fiat 
Ground 


Die Steel 


A great new addition to Heller’s famous tool line — “Job Tempered” Flat Ground Die Steel 


— offers solid, cost-cutting advantages to users in four specific ways: 


1. Over 1300 standard stock sizes available provide 
the right size for the job — minimum waste in 
cutting to size — maximum utilization of each piece. 


2. Requires no pre-finishing. Tool patterns may be 
laid out directly on its super-smooth 25-35 micro- 
inch surface. 


3. Easy to machine. Spheroidize annealed structure 


of this high grade alloy steel saves time in making 
the actual tool. 


4. Easy to heat-treat. Wide hardening ranges make 
heat treating non-critical. Simple instructions on 
every package show how to “Job Temper” the tool 
to get maximum service life and performance on 
the job. 


You get extra assurance that “Job Tempered” Die Steel is right because the analysis has 
been checked and recommended by leading consulting metallurgists. All these advantages add 


up to real cost-savings in making tools . 
toughest service conditions. 


and maximum tool performance under the 











wide range of standard 
and stock sizes available 
in oil hardening and air 
hardening types 


Oil Hardening Air Hardening 


Lengths 18" and 36" 
Thicknesses Yi" to 15%" 


Widths 4" to 14" depending 
on length and thick- 
ness 


Stock squares also available. 


useful, convenient 
protective packaging 


All sizes are individually packaged, fully protected 
from rusting and scratching. Analysis, heat treat- 
ing instructions and dimensions are clearly indi- 
cated on every package. 








GET THIS HANDY 
SELECTION CHART! 


Shows at a glance the 
complete range of standard 
and stock sizes and stock 
squares of Heller “Job 
Tempered” Die Steel 
available from your Heller 
Distributor. 


HANG IT ON YOUR WALL 
FOR QUICK, EASY REFERENCE. 


HELLER TOOL CO. = America’s Oldest File Manufacturer 
Newcomerstown, Ohio A subsidiary of Simonds Saw and Steel Co 


the analysis 
recommended 





by leading 
consulting metallurgists | 





SOLD EXCLUSIVELY THROUGH 
i, i i 
orstesuroes | 


\; “YOUR OUTSIDE TOOL ROOM" ‘ 


Heller Ze” Tals | 








This New GISHOLT MASTERLINE 


SIMPLIMATIC AUTOMATIC LATHE may save you 


- 





HERE'S WHY: the machine itself—headstock, 
bed, extra wide platen table—is standard! 


Yet with the new Gisholt MASTERLINE 
Simplimatic Automatic Lathe, you have ample 
space for an infinite number of slide and tool 
arrangements. You can use front, center, rear 
and auxiliary slides—all moving at different 
feed rates—carrying enough tools to machine 
a maximum number of surfaces in a single 
chucking. All slides are easily mounted at cor- 
rect angle to the work—keeping tool overhang 
to absolute minimum for increased rigidity and 
increased accuracy. And with the Simplimatic’s 
table feed, tuols can engage with the work or 
perform additional machining operations before 
actual slide movements begin. 


Simplimatic setup for machining both ends 
of tractor rear axle housings in one chuck- 
ing. Four tool slides are used, two at the 
front and two at the rear of the platen 
table. Machining includes turning and 
chamfering, forming and straddle-facing, 
with tool relief provided for facing tools 
on the rear tool blocks. 


the cost of a special machine 


Because the Gisholt Simplimatic is a stand- 
ard machine, it is easy to set up, operate and 
maintain. In many cases, the automatic cycle 
frees the operator to handle additional units 
or perform other work. And the basic design 
is readily adapted for work-handling devices, 
which even further simplify the operator’s job 
and speed production! 


Ask your Gisholt Representative to show 
you how efficiently the Simplimatic can handle 
your problem parts—using a simple, standard 
machine transformed by addition of standard 
tool slides, tool blocks and chucking equip- 
ment—performing special machine functions 
at standard machine prices! Call him today 
for full information on the Simplimatic! 


Six different sizes of tough steel oil well 
cutter bits are handled with ease and 
efficiency by this tooling setup. All slides 
and tools are placed at correct angle to the 
work. Tools are mounted on riser plates, 
permitting pre-setting for quick change- 
over and adjustment. Rigid support elim- 
inates chatter on heavy forming cuts. 


READY NOW! Write today for new Catalog 
1159-A on Gisholt MASTERLINE Simpli- 
matic Automatic Lathe. Fully illustrated — 
shows 31 typical jobs. 


TURRET LATHES + AUTOMATIC LATHES + SUPERFINISHERS + BALANCERS + PACKAGING MACHINES + MOLDED FIBERGLAS PLASTICS 


NE COMPANY 
S £5 
Madison 10, Wisconsin, U.S.A. 

















To uk machining costs, machine {aston with 


continuous broaching 





@ Higher machining production than ever achieved by 


any other method has been made possible in many 














cases through the use of the Footburt Continuous 
Surface Broaching Machines. In most cases, production is 
limited only by the speed at which parts can be loaded 
into the self-clamping fixture. Unloading is automatic. If 
you have a problem of high production on small parts, 
send blueprints and hourly requirements. 


THE FOOTE-BURT COMPANY 


Cleveland 8, Ohio 
Detroit Office: General Motors Building 








FOOTBURT 


PIONEERS IN SURFACE BROACHING 
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BULLARD) #YDRE’ ee eD 


AUTOMATIC MULTIPLE 
TOOL OR TRACER 
CONTROLLED LATHES . 
AVAILABLE IN | 

FOUR SIZES 








CHECK THESE FEATURES: 


Unobstructed front design allows easier loading — quick tool change. 
Massive strength and rigidity with extra power to take full advantage 
of maximum feeds and speeds. 

Hydraulically operated slides may be set to automatically 

perform any combination or sequence of operations 


THE BULLARD COMPANY 
ee iba 4 286 CANFIELD AVENUE — BRIDGEPORT 9, CONNECTICUT 


— Please send me a copy of 


NEW BULLARD HYDRA-FEED LATHE CATALOG 


NA 


x For complete details send 
coupon for catalog TODAY! 
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from one hour 


HELIARC Cutting Whizzes Through Aluminum 
One of the first aluminum fabricators to use LINDE’s new 
ARC cutting process reveals savings of more than 95 
ent over conventional chipping methods—jobs normally 
ing 1 and 5 hours to complete are whisked through in 
| and 4 


Manufacturing Company reports beveling, grooving, shaping, 


minutes respectively. Graver Tank and 


and cutting are all performed on °s-in. thick, 52S aluminum 


plate at substantial time, space. and cost savings. 


to 


one minute... 


Incredible, but true: HELIARC cutting can attain speeds 
as high as 600 inches per minute, and cut aluminum in 
thicknesses up to 1's inches. No special skill is required, 
\ certified welder can do excellent cutting jobs after less 
than one hour of instruction. 

Get the full story on revolutionary new HELIARC cutting. 
Call your LinpE representative, or write for free illustrated 
literature, Form 50,095. 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


UCC New York 17, N. Y 


er Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY 


Division of Union Carbide Canada Limited, Toronto 


“‘Heliarc’’ and “‘Linde’’ are registered trade-marks of Union Carbide and Carbon Corporation. 
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Chamifer 





Chamfer ‘‘run out’’ in a tap is the deviation in chamfered thread 
height from one land to another in relation to the axis. If present to 
an appreciable degree, this eccentric condition affects hole size and 
may cause bell mouth in threaded holes and rapid wear on the 
cutting teeth of taps. 

Inspection of chamfers, enormously magnified, is another of the 
careful quality control checks at ‘‘Greenfield’’ which assure that 


the taps you buy are as free from faults as constant vigilance can 
make them. 


IF IT CAN BE MEASURED GREENFIELD MEASURES IT 


GREENFIELD tor ana vie corr. 


GREENFIELD, MASS. 














Photo courtesy of The American Tool Works Company 


THE LATHE — American Pacemaker 25" Style ‘‘G’’ Hydraulic Duplicating Lathe 


THE OPERATION — Machining a jet engine compressor wheel 


THE CHUCK — Horton, of course 


Greenfield Tap and Die Corporation 


Call Your Horton Distributor Now! 








ee 
Rockford Plant 


We have fourd this program | 
atodcesofpetive rani!" 


“A little over seven years ago, we established a permanent 









Chicago Plant 







staff function to handle the analysis of our equipment 






requirements. These people survey every piece of equip- 





ment at least once a year and, working with the foremen, 





“The Goss Printing Press Company is the largest manu- - 
: they make their recommendations for replacement. They 





facturer of high speed Rotary presses. This heavy machin- 





use the MAPI formula to check their recommendations, 






ery is usually custom built to the specific requirements of 





s ace ee but their main point of guidance is the reduction in 
our customers and this factor, in itself, has a big influence ; 






manufacturing hours estimated for the parts to be produced 






on our decisions regarding the type of equipment to be 
purchased. The majority of our equipment could be clas- 






on any new piece of equipment. When comparing manu- 






facturing hours, we normally expect the new equipment 





sified as general purpose machine tools. 





to bring a reduction of 25% of the hours called for on 
“Over the past fifteen years, we have operated on the basis existing machines. 






that it is good business policy to plough back earnings 













: 3 5 “The same staff follows new developments in the machine 
into new plant and equipment. I would be the first to ; ape , 
F é : tool industry and highlights those which are applicable 
acknowledge the importance of the support of our stock- fe ls 
eine ors ona to our operation, and we should also mention that they 
holders in this concept. The culminating step came in 1 
; ; make a post audit on all our new equipment after it is 

1953 when we moved into a completely new plant in 


- ° aia ee installed. 
Chicago and, subsequently, purchased a subsidiary plant 
in Rockford. “We have found this program produces effective results, 
and we estimate that our overall manufacturing efficiency 
s ry -~ 


has increased by 6 or 7% over the last three years.” 






id hia al: Keep Gathering Metal-Working 


INSERT Production Ideas...Be Well informed 
When You Replace Machinery... 
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BARNESDRIL 


complete automation | solves production problems 





Whether it involves combining a series of 
machining operations into a single automatic 
ycle, combining a series of machines to 
meet production requirements or complete 
automation, BarnesdriL engineers can help 
you solve output problems to meet assembly 
needs. In the instance shown, a completely 
automatic machine was required to meet 
necessary demands for number of parts per 
hour and conveyor feed and carry-away 


production. 


For 50 years BarnesdriL has been making 
hole producing and finishing machines to 
fit production schedules. If your require- 
ments include any or all of the following 
operations — drilling, chamfering, reaming, 
tapping, boring, counterboring, countersink- 
ing, milling, honing — contact a BarnesdriL 
Factory Representative for specifications 
nd production estimates on machines 


designed to hold your production schedule. 


milling 


% 
honing 





” anes BARNES DRILL CO. 


Baanesoail ~ - 





BARNESDRIL | 


> 820 CHESTNUT STREET ¢ ROCKFORD, ILLINOIS 
th year DETROIT OFFICE: 3419 South Telegraph Road 
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MACHINES DESIGNED TO MEET YOUR NEEDS POCK FORD, ILLINOIS, U.S.A. 























complete automation 
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BARNESDRIL 
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CITY OF MACHINE-TOOL SPECIALISTS ROCKFORD, ILLINOIS, U.S.A. 


You get 


Efficiently... 
Economically 


Greenlee design permits the handling of a wide variety of operations at 

various spindle positions ... makes it easier to split up long operations 
. reduces idling time. 

Threading, tapping and reaming can be performed in 3rd, 4th, Sth and 

6th positions . . . a special Greenlee advantage. Seven full-length 


SIX AND FOUR-SPINDLE T-slots on the main tool slide will accommodate the tools and attach- 
AUTOMATIC BAR MACHINES ments needed for a wide range of set-ups. Interchangeable cross-slide 


tooling and simplified cross-slide camming contribute to greater flexi- 
bility and faster set-ups. 


GREENLEE Special Machine Tcols 


Investigate! Ask any owner or operator . .. they'll tell you that 


@ Multiple-Spindle Drilling and Tapping Machines Greenlee is one of the most highly respected names in its field. 


@ Transfer-Type Processing Machines 
@ Hydro-Borer Precision Boring Machines 


Write for Catalog No. A-405 


GREENLEE 182 MASON AVE 


ROCKFORD, ILL. 
BROS. & CO. 
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CENTER OF MACHINE-TOOL EXCELLENCE ROCKFORD, ILLINOIS, U.S.A. 





You get 


top value per dollar 


with a No. 2E Lathe 


timesaving control features 


make skilled hands more productive! 


Operator quickly and 
easily adjusts speed con- 
trol dial (with machine 
under load) to most 
efficient cutting speeds. 
Electronically controlled 


drive gives limitless 
number of speeds, be- 
tween 15 and 1500 rpm. 


This lever provides 
faster, easier control of 
the tool when cutting 
threads. Speeds opera- 
tion when chasing odd 
threads which cannot be 
picked up on the thread- 
chasing dial, and on 


short-run jobs. 


Speeds of 30 to 1500 
rpm are available on 
belt drive. Back g 
provide speeds of 1 

187 rpm. Belt with teeth 
assures positive rotation. 
Drive pulley is mounted 
ndependently 


friction bearings. 


Electric brake 
spindle within 
seconds, even from the 


For general-purpose turning not requiring a geared drive, the Hendey No. 2E gives 
you top value per dollar . . . with more torque at low speeds . . . a more efficient 
drive and a more sensitive speed control . . . more of the versatile features you 
need to speed your jobs and control your costs. 

This lathe is easy to operate at the most efficient cutting speeds. You get an infinite 
range, right at your fingertips. It’s the only 14 in. general-purpose lathe that can 
be equipped in minutes with an optional tracer attachment for efficient contour 
turning on short-run jobs. In the moderate price class, the Hendey Model No. 2E 
pays for itself quickly out of savings. Contact your Hendey dealer for details and 
complete specifications. 
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for precision with production buy 


machine division 


BARBER-COLMAN COMPANY 
43 Loomis St., Rockford, Illinois 


COLMAN 
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for fast, high-precision machining of 
aluminum air-frame parts 


and complex, 

the machining of 

sensitive, 3-dimensional hydrauli 
the machine also has a depth cc 
Machining is traced from 
models, or actual parts 


Features 
30 HP Hydraulic 

Counterbalanced Head 
Controlled Pressure Lubricatior QUICK FACTS 
4-Position Depth Contro rret BY PHONE 
Interlocks “To Fail Saf Call 3-7611 
Swiveling Pendant Rockford 


Panel Mounted Valves 


Accesscries 
Telescoping Way Guards 
Template-Support Brackets 


Spray Coolant for Milling 


ROCKFORD MACHINE TOOL CO. 


2500 KISHWAUKEE STREET ” ROCKFORD, ILLINOIS 


HYDRAULIC 
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@ Here's another outstanding example of how W. F. 
& John Barnes Coordinated Creative Engineering and 
Manufacturing Service has helped cut production 
costs... this time for a well-known farm equipment 
manufacturer. These three special machines have been 


ingeniously designed to machine TWO SIZES of 











Both 4 and 6-cylinder 
blocks are processed 
on the same Barnes’ 
Special Machines. 


SAVE TIME WITH BARNES’ COORDINATED 
6-POINT BUILDING SERVICE 


“Shopping around” is often a costly, time- 
consuming task, and all too often the 
results are disappointing... that’s why 
Barnes offer a complete machine tool 
building service from one convenient source 

. it saves time and cuts costs because all 
the work is coordinated in one plant. 
Barnes’ service includes: 


SPECIALIZED MANUFACTURING FACILITIES 

—75-year background, large well equipped 
] plant efficiently tooled to build high pro- 
duction machines 


SPECIAL HYDRAULIC EQUIPMENT—designed 
and built to meet JIC standards. Individually 
engineered units assure smooth, dependable 
actuation for every requirement. 


SPECIAL ELECTRICAL EQUIPMENT and 
CONTROLS — individually designed and 
built for maximum safety and ease of control, 
with circuits that assure the most dependable 
coordination of all machine functions 


SPECIAL GAUGES, FIXTURES, TOOLS— 
designed for each individual machining prob- 
lem, assure accuracy of operations at high 
production speeds. 


SPECIAL HANDLING AND CONVEYOR EQUIP- 
MENT —designed and built to reduce work 
handling, effect maximum safety end ef- 
ficiency. 


COORDINATED DESIGN AND ENGINEERING 


—Mechanical, Hydraulic, Electrical, Process, 
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tractor engine blocks... double-duty performance 
that not only means a lower original investment, but 


also simplifies tooling, reduces floor space require- 


ments, and increases over-all production efficiency. 
Careful planning of tooling and machine components 
holds change-over time to a minimum... in fact, 


Barnes 11-Station Progress-Thru Machine completes 
drilling, tapping, and milling operations on the 4 and 


6-Cylinder Diesel Engine Blocks. Bushing plates, guide rails, 
head stops, transfer pusher fingers, and other machine com- 
ponents are quickly adjustable to handle both block sizes. 














Tool, and Fixture Eng s work together at 
Barnes. Team-work solves complex problems 
quickly. 
Multiple Spindle Drilling « Boring 
Machinery, March, 1957 
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much of the tooling is common to both block sizes OVER 75 YEARS OF MACHINE TOOL BUILDING EXPERIENCE 
and does not require changing. Bushing plates, guide This unusual application is only one of many pro- 
tails, head stops, and transfer pusher fingers quickly duced by Barnes... the result of over 75 years of 


° e c . . . ° < > 4 4 > re ' > : y ne < » | 
and easily adjust to accommodate for variations in the accumulated knowledge in the highly specializec 


; * ; machine tool field. Creative skills, plus complete and 
two block designs. Where tooling changes are re- é ee Sea i -_ : 

: Me te ke ssgehies extensive building facilities, assure you of machines 
quired, easy accessibility and quick conversion and 


possessing maximum capability for lowering pro- 
Set-up features speed the change-over. duction costs and improving product quality. 





Barnes Special 4-Station Progress-Thru Machine come Special 3-Way Cam and Crank 

pletes drilling, boring, and reaming on the blocks. Here Boring Machine precision bores both 

again, adjustable features are built in to compensate for the block sizes. Adjustment features are 
two block sizes. Electrical interlocks on these machines prevent similar to the preceeding machines. All 
accidental tool damage during change-over. Idle stations are units are electrically controlled for automatic 
included for future tapping operations. cycle sequence with push-button operation. 

—— 
FOR YOUR COPY Pe te ann el 
/ =, 
of “Coordinated Machine Engineering’’— : — ef 


a 32-page booklet of automation equip- 


ment ideas. 





W. F. & JOHN BARNES COMPANY 
402 SOUTH WATER STREET, ROCKFORD, ILLINOIS 


Tapping Machines e Automatic Progress-Thru and Transfer Type Machines 
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Crown-hobbing on this special Barber-Colman No. 14-15 Hobbing 
Machine is an ideal production method of generating crowned gear 
teeth. Where gears are now hobbed and then crown-finished in a secon- 
dary operation, they may be crown-hobbed in one operation. When a 
hobbed finish is satisfactory, the shaving operation can be completely 
eliminated. If the degree of finish required calls for a further finishing 
operation, such gears may be finished after crown-hobbing at less cost 
and in less time because hobbing provides uniform stock removal. 
Crown-hobbing also makes it possible to hold a change in tooth thick- 
ness within the desired limits, and the tooth bearing can be located at 
the most desirable point consistent with the job conditions. 
In the operation shown here, 4 DP., 14T, 18° P.A. transmission gears 
with 234” face are crown-hobbed on a special Barber-Colman No. 14-15 
Hobbing Machine. Teeth are hobbed with a change in tooth thickness of 
.0045". The automatic cycle includes rough hobbing R. to L. at a given 
. * depth, automatic lowering of the work slide against the crowning cam, 
climb hobbing L. to R. at a constantly changing depth, and rapid travers- 
ing out of cut. No further finishing is required in this particular case, and 
the gears are completed in one automatic operation, without changing 
tools or transfer to other machines. Savings on this part can be expected 
on the basis of the following comparison: 


typical gear-crowning crown-hobbing 

Rough hob gear teeth. Manually unload and load. 
Transfer to other machine; Automatic cycle — rough hob. 
Semi-finish hob gear teeth. R. to L., set to finish depth, 
Transfer to next machine. and crown hob L. to R. 
Crown-finish gear teeth. Manually unload and load. 





The machine can be designed to suit your job requirements, either as a 
single-purpose machine, or as a universal machine for both crown and 
conventional hobbing. Parts can be hobbed in one or two cuts, depending 
upon specifications of the part. The cam can be designed to produce 
the tooth configuration required. 

The machine required for crown-hobbing is provided with a cam mecha- 
nism for raising and lowering the work slide to produce a change in 
tooth thickness. The work slide is held against the rotary cam by hy- 
draulic pressure in addition to its own weight. Change gears are provided 
in the cam drive so that different amounts of change in tooth thickness 
can be produced with the same cam. 

Send us drawings of your crowned-gears. Our engineers will analyze 
the job conditions and make recommendations for crown-hobbing. 


ER-COLM MPANY 
BARB AN CO BARBER 


ia oS ROCK STREET*e ROCKFORD, ILLINOIS 
Hobs - Cutters » Reamers « Hobbing Machines + Hob Sharpening Machines COLMAN 
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“Engineered Production” Serice 
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American's ‘Engineered Production”’ Service 

. gives the broach-user the complete 
three-part service that is vital for handling 
a production broaching job. Years of de- 
sign and production engineering experi- 
unavailable at any are effec- 


ence, price, 


tively added to your staff at no extra cost. 


of hole in 


I. D. 
High 


THE JOB 


exhaust 


Broaching 


valve rocker. production 


required 


THE RESULT 


broached six at a time, on vertical internal 


sliding 


1200 parts per hour, 


pull-up machine equipped with 


fixture. 


FIXTURE SLIDE IS LOADED DURING 









It takes 


PROPER BROACH 
TOOL DESIGN 


Top-quality results on any broaching operation 
require starting the job with design of the 
broaching tool itself. In solving this all-im- 
portant first step, American Broach considers, 
stock removal, length and width of cut, finish, 
tolerances required, etc. American’s experi- 
ence in designing and building broaches for 
every type of part capable of being broached 
pays off in quality of the work and in long tool 
life. You can be sure the broach and machine 
will operate as a team because they are de- 
signed that way. 














BROACH PULL HEADS 
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HYDRAULICALLY OPERATED SLIDE 








BROACHING STROKE. COMPLETED 


WITH 6 WORK HOLDING FIXTURES. 








PARTS ARE AUTOMATICALLY EJECTED 








AT END OF BROACHING STROKE. 











Three Way 


Single Ram 


2 








Horizontal 


Presses 


Duplex Ram 
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to give you 


peak broaching performance 





















SPECIFYING THE 
RIGHT MACHINE 


Production rate required, length 

and speed of stroke, relaticaship 

to other production machinery, 
and available floor space dictate the 
selection of the broaching machine 
capable of doing the best job. At Ameri- 
can, machine selection follows design 
of the broaching tool. Because American 
builds a complete line of standard ma- 
chines and has extensive experience with 
specials, you can depend on getting the 
most practical machine for your job. 















EFFICIENT FIXTURING 


Whatever your part geometry or hourly 

needs, fixturing by American Broach 

forms the vital third link in the produc- 
tion chain. Whether manual loading and un- 
loading is used or the work cycle is completely 
automatic, workholding fixtures designed and 
built by American Broach feature easy loading 
and unloading coupled with positive clamping 
during the broaching cycle. Even with relatively 
inexperienced operators, production schedules 
are maintained since the ‘skills’ are built into 
the tool, machine, and fixtures. 
























WRITE for Bulletin A612 


for more information on practical 


Les 


broaching methods by American. 


BROACH & MACHINE CO. 


ISUNDSTRAND, oma 
‘til A division of SUNDSTRAND MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 
ee rFmenccan First —for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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How to improve 


MACHINING METHODS FOR 


with Sundstrand “Engineered Production” 


owe 


THO eatin 





Special 14-station Sundstrand transfer machine for ruff and finish milling, boring, 
drilling, and tapping various sizes and types of motor frames. 


















@ Here are seven interesting examples of Sundstrand “Engineered Production’”’ 
as applied to the manufacturing of electric motors. These motor components 
vary in size and operations required. Each is machined on Sundstrand equip- 
ment with the method best suited to the production requirements of the plant 
in which they are installed. Greater output, improved quality and lower unit 
costs are the direct results of applying Sundstrand ‘Engineered Production” 
to your machining problems. 

If you are manufacturing electric motors of any type, the practical experience 
of Sundstrand engineers on numerous jobs similar to yours is sure to pay off in 
improved machining methods. Either your nearby Sundstrand field office or 
the engineering department at the home office will be glad to discuss your 


manufacturing problems without obligation. 


Motor frames, c tat blies, armature assemblies, rotors, 
shafts, etc., all machined on Sundstrand equipment. 
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(EEE story No. 38—VACUUM PUMP ROTORS 



















Turning both ends of various sizes of motor shafts using a Facing, boring, and chamfering of both ends of stator assemblies 
Sundstrand Multi-Cycle Tracer Lathe. on 2-spindle lathe. Operator loads and unloads one spindi 
while machining at second spindle. 
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Milling feet on various sizes of stator frames on Special mill for boring stator frame assembly. Parts are loaded 
Sundstrand Rigidmil. and unloaded at one station during machining at opposite station. 


Special Sundstrand Lathe for turning, chamfering, and reaming Turning rabbet fits on stator frames using Sundstrand Lathe. 
rotor assembly. Machine has automatic tool re-setting, gaging, Machine handles standard motor frames from 
loading and unloading. 204 thru 284 NEMA sizes. 








ADDITIONAL DATA on Sundstrand’s “Engineered Pro- 
duction” for jobs like these is available. Send part 
prints for a specific analysis today. 


SUNDSTRAND 4 


Machine Tool Co. 
2530 Eleventh St. « Rockford, Ill., U.S.A. 
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CASE HISTORY NO. 38—VACUUM PUMP ROTORS 
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HIGH:POWERED 
PRECISION 


GRINDING 
METHODS 





& 
Courtesy: Central Scientific Co., Chicago, Ill. 
Switch to Mattison surface grinder doubles output 
.-».consistent accuracy speeds assembly 
Not only is output doubled, but im Greater accuracies also are being 


proved accuracy being achieved on this 
Mattison high-powered precision sur 
high 
vacuum pumps to be assembled more 
Production now is 50 parts 
per hour compared to 12 to 25 per hour 


face grinder enables rotors for 
rapidly. 


with former grinding method. 


realized in machining a wide variety of 
other scientific apparatus parts. Very 
thin vanes for another vacuum pump, 
previously ground one at a time, are 
now ground in production lots. Repro- 
duceability is greatly improved. 

Like every Mattison grinder, this hori- 


Stock removal on this job is .0015inch zontal spindle unit features high horse- 

with a high degree of accuracy required power and rigid construction—the design 

Both parallelism and flatness are held combination that means ability to han- 

to .0003 inch to assure consistent pump dle awide range of work with unmatched 

performance at very low pressures. accuracy at high production rates. 
* . 
an 
Sal A iF IT'S A FLAT SURFACE Oe I 
( THERE IS A MATTISON 

. . . 


Finishing vacuum pump rotors in quantity on TCO GRIND iT 
Mattison grinder doesn't require parts-holding 


fixtures. Rotors are held by magnetic table. 
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CASE HISTORY NO. S9—FORGED STEEL CHAIN LINKS 
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GRINDING 
METHODS 





Change from milling to high-powered 
surface grinding saves 22: per piece! 


Fr 


rorm 








, these 4140 drop-forged chain 
lled, 100 pieces every three 
i 


1 steel cutters. 
+ 


links were 1 
hours, using high-speex 
Ei — pieces were {| 
shar penings. 35 minutes per sharp- 
ime. 3.2 hours of cutter maintenance 
were required for every three hours pr« 

duction at a labor cost of $16. This, 
of 15¢ per piece, 


roduced between 











gave a total cost of 3l¢ each. 
Today, links are machined, 

per load, at rate of 100 pieces per hour 

on the Mattison No. 24 Automatic 

Cycling Vertical Spindle Surface Grind 

er, equipped with 40 hp spindle motor. 

Stock removal is .140 in., at .016 in 


30 pieces 














ARLES O 
ew 








1mum downfeed per minute. Wh 
tenance 


cost per piece is 4¢, but 
cost is eliminated because v is self 
dressing. With a labor and machine 
cost of 5¢ per piece, total cost to grind 
is only 9¢—a saving of more than 22¢ 
per piece, plus additional savings in 
cost of cutters. 

Mattison Vertical Spindle Rotary 
Surface Grinders offer continuous down 
feed and automatic cycling and sizing 
of work, to machine large or small flat 
surfaces accurately and fast. Send your 
parts to the Mattison Methods Labora- 
tory for a sample grind and production 
estimate. 








HIGH-POWERED 
PRECISION 
SURFACE GRINDERS 
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Automatic sizer gauges parts continuously 
and stops automatic grinding cycle when 


finish size is reached. 
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TWO MODELS 


Ne. 480. This model, shown 
in the illustrations, has a 
large 60” x 150” work table, 
and radial arms with a maxi- 
mum reach of 120” from 
column center to spindle 
center. 

No. 484. This model is a 
smaller machine, with 30” 
x 60” work table, and cor- 
respondingly shorter maxi- 
mum reach of 60” from col- 
umn center to spindle center. 
Either of the above models 
can be supplied with or 
without the templet canopy 
shown at the right. This 
canopy, with a retractable 
follower mechanism at- 
tached to the outer arm, 
provides contour or profile 
milling from an overhead 
templet. 


Ih 











NEW STANDARDS OF 


Outstanding machine-tool performance is due 
largely to important features: Rigidly designed base, 
column, and arm structures are machined to close 
limits for accuracy. Hydraulically-actuated cylin- 
ders, mist lubrication to motor bearings, indepen- 
dently operated follower and cutterhead assemblies 








RADIAL-ARM 
DEPTH AND 
CONTOUR MILLS 








Manually-operated, radial-arm machines are recog- 
nized by airframe builders as the fastest and most 
economical for profile or contour milling. These new 
Ekstrom-Carlson profile milling and routing ma- 
chines have the additional feature of depth milling. 
For low initial cost, low maintenance, and high 
production capacity, there is no other machine or 
method that will out-perform the new Ekstrom- 
Carlson No. 480 and No. 484. 


HIGH PERFORMANCE! 


with double slides, four-position depth stops with 
micrometer adjustments, water-cooled cutterhead 
motors, drawbar type collets, and many other valu- 
able improvements. For details, write for data and 
specifications — or see your Ekstrom-Carlson 
representative. 


1400 RAILROAD AVE., ROCKFORD, ILL. 
Machine Tools, Special Machines, Cutters 


SINCE 1910 
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SPLINE ROLLING 
IN ONLY 5 SECONDS... 


. . . That’s ail it takes to roll-form 
this helical spline with the Michigan 
Roto-Flo “chipless production” proc- 
ess. Floor-to-floor time, with auto- 
matic loading, is 17 seconds. Cold 
metal displacement produces re- 
quired dimensions from blank diam- 
eters less than the PD and OD. As 
accurate as machining, the process 
produces superior surface finishes. 
Want more data? Just ask for our 
application Bulletin RF-55. 




















GEARS FOR 
ROADBUILDING 
EQUIPMENT . . . 


.. are readily cut on this automati- 
cally cycled Michigan Shear-Speed. 
The heavy 33-tooth gear shown 
(334-in. face width) is produced at 
52 pieces per hour, removing over 
10 Ibs. of SAE 8622 steel as chips. 
Cutting speed is 17 fpm. Let us send 
you Bulletin SS-55 telling the full 
story of large gear shaping. 
















AUTOMATIC CHECKER 
FOR HIGH PRECISION 
GEARS . . . 


... designed particularly for aircraft 
and special-purpose spur gears. 
Cuts time needed for checking and 
recording parallelism, tooth taper 
and tooth spacing to 16% of nor- 
mal. Handles gears from \4 to 22- 
e inch face width and up to 14 inches 
diameter. Readings are automati- 
cally and permanently recorded by 
a built-in recorder for easy com- 
parison. Ask for Bulletin 481-A. 






















MICHIGAN TOOL 
COMPANY 


7171 E. McNICHOLS RD. © DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD. 






AUTOMATIC LOADING 
UPS GEAR SHAVING 
OUTPUT. .. 


and releases the operator for 
preliminary gear checking. Mechan- 
ical loaders on standard machine 
tools (shown here: a Michigan Gear 
Shaver) offer a middle ground of 
automation that pays off immedi- 
ately in output per machine-hour 
without increasing the work load of 
the operator. It’s also safer. 


READY SOON— 
A TANDEM HOBBER... 


latest addition to the Michigan 
line of hobbers features self-con- 
tained checker, automatic size con- 
trol, loading and unloading, and 
chip disposal. You'll be able to set 
two or more of these hobbers in 
series for continuous through-feed- 
ing of parts. Literature coming off 
press soon—drop us a line now. 


FROM RESEARCH — 
BETTER MACHINES, 
BETTER GEARS . .. 


. . Michigan machines and tools 
of tomorrow—for the controlled- 
quality, easier-made gears and 
splines to come—will owe much to 
the work of our research staff. This 
stepped-up development activity, 
now housed in new facilities (one 
section of which is shown), will carry 
on the scientific study basic to gear 
progress. New methods, machines 
and tools are sometimes the best 
answer to requirements of a partic- 
ular manufacturer. If you have a 
problem in the area of gear and 
spline production, we will be glad 
to talk it over. 


MICHIGAN TOOL 
COMPANY 


7171 E. McNICHOLS RD. « DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD. 





The winner and still champion after fifty years is 
Crucible’s REX high speed steel. And now it’s better 
than ever! Recent improvements in manufacturing 
processes have given even higher quality and greater 
uniformity to every one of its properties. 

Why not shop test the new REX yourself? Test it 
for size, structure, response to heat treatment, fine 
tool performance. Give it any test you wish. You'll 
see why it is today, as it has always been — the stand 
ard by which all other high speed steels are compared 

Ask for REX by name at your local Crucible ware- 
house. Or order it directly for prompt mill delivery 
And for information on REX, and the other Crucible 
spec ial purpose steels, send for the Crucible Publica 
tion Catalog. Crucible Steel Company of America, The 


Oliver Building, Mellon Square, Pittsburgh 22, Pa 





CR T C | § LE} first name in special purpose steels 
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Crucible Steel 
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For more information fill in page number on Inquiry Card, on page 257 








On any material, any job... 


INCREASE PRODUCTIVITY, CUT UNIT 


Milling gray cast iron. Cemented carbide increased production, yet provided 
Output boosted 20%-30% longer tool life, better finishes on the new hard, dense types of gray cast iron. 
with Grade 860 Tests on simulated engine blocks (above) showed Grade 860 took interrupted 
cuts with minute wear, no chipping . . . while other carbides showed extensive 
chipping and cratering. 


102—MACHINERY, March, 1957 





Production rate doubled 
with Grade 370 tool 





Turning 4340 steel. High-impact cutting 
involved on this special aircraft shaft 
caused rapid dulling of conventional car- 
bides; several work stoppages per shaft 
occurred while tools were reground. To- 
day, Synchro Devices, Inc., turns a com- 
plete shaft with a single Grade 370 tool 
. also gets double the production. 


Daily regrinding ended 
by Grade 883 cutters 
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Gang-milling plastics. Cotton -impreg- 
nated plastic-like plugboards were so 
abrasive that steel cutters were down for 
costly, time-consuming regrinding almost 
daily. Switching to Carboloy Grade 883, 
International Business Machines Corp. 
milled 900,000 boards with the carbide- 
tipped cutters without sharpening. 


COSTS WITH CARBOLOY. CARBIDES 


» Take heavier cuts, at faster speeds and feeds 


>» Lower tool cost per piece, boost machine efficiency 


+ 


Whether you’re cutting steel, cast iron, aluminum—or resistance to chipping and cratering. Tests show it can 
even nonmetallics like plastics—Carboloy carbide grades increase production 20-30 
will keep machines running longer at top efficiency. Or, if you’re machining nonferrous materials 
Carboloy cemented carbides make your machines aluminum, brass, bronze, or titanium, you can choos« 
more productive because they take greater speeds and from five Carboloy cemented carbides . and get tl 
feeds . . . give you more output per grind. And, they'll specific cutting cl 
cut unit costs through lower downtime, grinding, and from precision finishing to heavy-duty interrupt 
maintenance costs . . . give you more production per 
tool. It adds up to a more efficient — and therefore, more 
profitable — machining operation. 


laracteristics you need for any job 


Broad range of products 
Carboloy cemented carbides are locally stocked 
139 Authorized Carboloy Dis 
Wide choice of grades as has diac av ' of sty 
If you’re cutting steel, for example, use Carboloy Extra- and sizes in the industry 
Performance Grades 350 and 370. These grades have ‘all your Distributor today (he’s listed in the Yellow 
proved their superiority over conventional carbides in age r, send for a copy of Catalog GT-316, con 
hundreds of applications . . . doubling and tripling taining the new Grade Selection Guide for Carbok 
production in many cases. cemented carbides. Write: Metallurgical Products De 
If you’re milling high-tensile cast irons, there's artment of General Electric Company, 11147 E. 8 M 
Carboloy Grade 860. This carbide provides greate1 ae t 32, Michiga 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Tapered, out of Hound 
Meme dockit COM 17 Sheiefae 


Siifoe COM MO” 

Slcypicaliond £40) og. Stom socket aca 
alin groove prodicea localed. Sockil aiid disk 
wtthoudl meat “ig llaodiucld ad OF inligtal cabling 


Investment-Cast in One Piece... 
5 Secondary Operations Avoided 


is intricate valve disk and stem socket were investment difficult machining operations. 
considerable saving in machining, assembling, and An assembly operation, which would have required 
osts. The disk is produced in an odd shape and has precision locating devices, was also avoided, The stem 
ee groove. There is a tapered, socket had to be accurately located . . . 0.225 in. from the 
socket. The disk and socket centerline of the disk. This location was held to within 
lesigned and produced as one integral casting. plus or minus 0.005 in. on the finished part by the invest- 


hape of the disk. vital 


to the propel functioning of ment-casting method. 
: ett z 
t. was cast to size. A contour machining operation Reduc ing produc tion costs by eliminating secondary 
been required to produce this shape by other operations is only one of the many advantages of Haynes’ 
in the rim of the disk, and the stem precision-investment-casting process. For the full story 


thus eliminating two more call or write to anv of the District Sales Offices listed below: 


AYES 


TRADE-MARK 


ntb..OYF S 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


eneral Offices and Works, Kokomo, Indiana 


e 
-H t | Angeles - New York - San Fra 


9606605258866 6 


“‘Haynes’’ is a registered trade-mark of Union Carbide and Carbon Corporation 
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i's CRUCIBLE 


for the widest assortment 
of cold rolled specialty steels 


Crucible has the largest assortment of cold rolled spe 
you'll find anywhere. And delivery is dependabl 
size, grade, gauge, or analysis 


vou want 


What’s more, Crucible’s steelm 
mill facilities — combine to bring 


ig experience 
. ] 1] ; 
uu cold rolled steels of 


edges flatter strip 


kei? 
inil 
Ve 
t¢ 


uniformity finer finish bet 


No need to shop around — call Crucible for carbon spring st 
alloy strip steel, or any ferrous a cold 


rolled. For 
more information, write now for your copy of the 32-page booklet, 
“Cold Rolled Spec ialtv Steels”. Crucible Steel Company « An 
The Oliver Building, Mellon Square, Pittsburgh : 


ICR UC i ss LE} first name in special purpose steels 


Crucible Steel Company of America 
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Lightweight magnesium fixture checks Ford station wagons 


This magnesium checking fixture is used by Ford Motor manipulate it with one hand. 
Company in assembling Ford two-door station wagons. Jigs and fixtures made with magnesium are always easy to 
It helps to maintain quality by checking the davlicht handle because they weigh much less than steel or alumi- 
: ? = S one y >] ( ) i : 
g relationship to the glass run channel and regu- eg ng ges neg: Fi is = mee flat, low in cost 
: tainer brackets in the quarter panel welded assem- and easy to machine, fabricate and weld. 
issures accurate location of the glass run retainers For the full story on magnesium tooling plate contact your 
iow low regulator mounting holes. The fixture is nearest supplier of Dow magnesium or write to us. 
nensionally stable and has stood up well under con- THE DOW CHEMICAL CoMPANY, Midland, Michigan, Depart- 
uus rough handling. One man can easily lift and ment MA 1416Y. 


AVAILABLE FROM STOCK AT: Copper and Brass Sales, inc., Detroit, Michigan . Fullerton Steel and Wire Co., Chicago, Ill. 
Hubbell Metals Inc., St. Lovis, Mo. ° A.R. Purdy Co.,Inc., Lyndhurst,N.J. © Reliance Magnesium Co., Los Angeles, Calif. 


Vinson Steel and Aluminum Co., Dallas, Texas. 


YOU CAN DEPEND ON 
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LE-HARD SURFACE 
~ RESISTS WEAR 


EASY TO 
MACHINE 








HEAT TREATING 4) 


Boring bar maker solves heat-treat 
distortion problem 
by switching to TIMKEN 52100 steel 


EAT-TREATING distortion was running up the man- 
ufacturing costs of the boring bars Van Norman 
Automotive Equipment Company makes for reboring hard- 
sleeve cylinder blocks. The column of the boring bar, 
which acts as the spindle, had to be extremely straight. 
Yet many of them were distorting after heat treatment. 
And that meant putting them through an extra straighten- 
ing process. K 
Studying the problem, metallurgists of the Timken 
Company suggested a switch to Timken" 52100 steel. 
Since this steel is hard and tough, it had the qualities Van 
Norman wanted. And because it responds uniformly to 
heat treatment it proved to be the answer to their produc- 


tion problem. 


SPECIALISTS 


For more information fill in page number on Inquiry Card, on page 257 


Van Norman eli 
An« 


IS Casic 


By switching to Timken 52100 steel, 
inated the need for the costly straightening operation 
as a bonus, they've found that Timken 52100 steel 
to machine than the steel they previously used. 

The Timken Company pioneered the development ot 
52100 and is one of the principal producers of the steel 


the only source of the grade in three finished forms: bars 


tubing and wire. You can rely on the Timken Compan 
for small run or emergency requirements as well as mil 
quantities. 

We stock 101 sizes of 52100 steel tubing, ranging fron 
1” to 10%" O.D. For a complete stock list of available sizes 
grades and finishes, write The Timken Roller Bearing 


Company, Canton 6, Ohio. Cable: ““TIMROsCO” 


Fine 
Alloy 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


MACHINERY, 














Once again, 
Carpenter 
Metallurgists prove 
their desire and ability 
to pace the field in 
developments you 
want and need! 






TOUGHNESS 











ACCURACY AMD SAFETY ACCURACY AND SAFETY mai 


® U.S. Patent Office 








Like all Carpenter Matched Tool and Die Steels every 
bar of STENTOR (Oil-Hard) is colored full length in 


its own distinctive color for quick, positive identifica- 






tion! Immediate availability from your local Carpenter 


Mill-Branch Warehouse, Office or Distributor. 





- [arpenter extends the 


built-in safety factor 


of STENTOR (oil-hard) 


Remarkable heat treating versatility. . . 


safe, dependable hardening through a broad range of 1425°F to 1525°F 


The many advantages which make STENTOR one 
of industry's most used and talked-about steels are 
affected in no way by this exclusive new develop- 
ment. Its simplified analysis remains unchanggdett 
is still the easiest and one of the safest oil-hardening 
steels to harden. Requires no preheating whatsoever. 
Hardens from a lower temperature. Assures you less 
size change and distortion . . . uniform hardenability 
. full freedom from decarburization . . . long, 
dependable service. 


And NOW .an extended Built-In Safety Factor 
enables you to heat treat STENTOR tools, dies and 
parts either of two ways: (1) At temperatures as 
low as 1425°F for the cost savings this brings you 

. or (2) Place them nght m the furnace with 
other tools-#hat are heat treated at temperatures up 
to 1525°F, and eliminate special furnace runs 


If you are not already us 


ing Carpenter STENTOR, 
it's time to re-evaluate the extra advantages you get 


with this versatile die steel. 


JUST PRINTED! For more facts on how you and your men can Step Ahead 
with STENTOR, drop us a line on your Company letterhead for this new 


descriptive folder. 





[arpenter 


Matched Tool and Die Steels 


The Carpenter Steel Company, 105 W. Bern St., Reading, Pa 


Export Dept 


I'he Carpenter Steel Co., Port W gton, N. Y —“CARSTEELCO 


For more information fill in page number on Inquiry Card, on page 257 
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® U.S. Patent Office 


HERE are TWO important advantages you get with 
Oakite Composition No. 98 in solvent spray washing: 


Effectively cleans parts 
between machining operations 


Protects work against 
indoor rust 


OAKITE COMPOSITION No. 98—new emulsifiable solvent cleaner 
expressly designed for use in one and two-stage spray-wash- 
ing equipment—safely removes light to moderate soils from 
all metals. 


WHILE REMOVING THE son, Oakite Composition No. 98 also 
gives machined parts a non-tacky film to protect them 
against indoor rust during temporary storage. 


FOR REMOVING EXTRA HEAVY sous, Oakite Composition No. 96 
may be used in combination with recommended Oakite 
alkaline detergent, using a two-stage pressure spray washer. 


Read what enthusiastic users have to say about Oakite 
Composition No. 98. Then call your local Oakite Technical 
Service Representative for a demonstration of Oakite Com- 
position No. 98. Or write for free descriptive booklet to 
Oakite Products, Inc., 26 Rector Street, New York 6, N. Y. 











caihed aeanat i oemnss — 


pinnae tector 


REMARKABLE RESULTS NOW OBTAINED BY ENTHUSIASTIC METAL FABRICATORS 


ee 


Auto-maker washing blocks, cam shafts, tappets, wrist 
pins, transmission housings, fly wheels and other parts is 
delighted with the rust protection obtained. 


Automotive plant turning out parts with highly finished 
surface reports use of Oakite Composition No. 98 not 
only cleans but also leaves a streak-free protective film 
so essential to quality control. 


Metal fabricator finds that small precision steel parts 
cre protected against rust for 3 to 4 weeks. The need 
for expensive fire prevention equipment—originally in- 
stalled for use with low-flash rust-proofing oil—is 
eliminated. 


Engine builder using Oakite Composition No. 98 in two- 


Technical Service Representatives in Principal Cities of U. S$. and Canada 
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stage washer says not only are parts well cleaned but 
also protected against rust at unusually low cost. 


Metal parts company washing parts by machine finds 
Oakite Composition No. 98 completely eliminates rust- 
ing in humid weather. 


Manufacturing firm reports Oakite Composition No. 98 
very economical. Parts come through clean and bright, 
no cloudy film—good rust protection. 


Engine builder using Oakite Composition No. 98 after 
machining but prior to inspection and assembly expects 
five-day rust protection and gets it. 


\ALIZED-ANDUSTRIAL Cig 
gree a AN No 


“Aree ALS- METHODS - SERVICE r—_(O 
J, SCIENCE 
NSnaeeey 


Export Division Cable Address: Qakite 









| 
; 
= 
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OD 15 in., Right on the Nose 


154 er. 15 


[hat was one of the specifications: outside diamete 


Very little tolerance; had to be almost ex And it was, when 


it came from the Bethlehem machine shops for check 
Right on the nose! 


} 


There were other interest specs that 
Bethlehem forging, and its twin. The two pieces are 
cylinders for an extrusion press. The buyer required 


ea distan 


they be 10014 in. long. Bore was to be for a dista 
oth 


8714 in.; then 734 in. for the remainder of the length. ’ 


lish work? Sure! But Bethlehem machinists were equal to it 


BETHLEHEM STEEI 


On the Pacitic Coast Bethlehem product ehem Pa t 
Corporation. Export Distribut thlehem Stee port f : 
E M STEEL ssi 


























“That medal Jake’s getting ought to be hung 





on our stock of MX”? 





To hang up production records takes 
more than modern equipment and 
experienced operators. You’ve got to 
use screw stock that makes it pos- 
sible for both to perform at top effi- 
ciency. 

That’s why so many shops have 
switched to USS Free-Machining 
MX Steel. With this faster-cutting 
screw stock, production increases of 
50°5 or more are not unusual . 
tool life is extended, frequently dou- 
bled, and down-time is correspond- 
ingly reduced. 

What’s more, with MX on the job, 
screw machine parts are not only 
turned out in record time but, be- 


More parts... better parts... at lower cost per part 
—when you do the job with free-machining 





NITED 


cause MX is consistently uniform in 
cutting characteristics and in free- 
dom from injurious imperfections, 
parts made with MX are better parts 
—better in finish, accurate in dimen- 
sion and with fewer rejects to cut 
into profits. 

USS Free-Machining MX Steel 
has been successfully machined at 
speeds up to 350 SFM—yet it costs 
no more than regular screw stock. 

Based on results obtained in pro- 
ducing more than a billion parts of 
many different kinds and under 
widely different conditions, we feel 
sure that MX will cut the cost of any 
part you now machine from regular 


TATE S 


screw stock grades. Why not prove it 
for yourself? 

Available both in Bessemer and 
Open Hearth grades, USS Free-Ma- 
chining MX is produced in all the 
popular screw stock sizes. It is sold 
in cold-finished form by your regular 
supplier, either as “MX” or under 
his own identifying trade name. In 
hot-rolled form, MX is available 
through our nearest district office. 

UNITED STATES STEEL CORPORATION, PITTSBURGH 

AMERICAN STEEL & WIRE DIVISION, CLEVELAND 

COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION 


WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





a ee 
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EVER TRIED MACHINING A SPECIAL I.D. SHAPE ? 


—in stainless steel, with each part 22 inches long, 
the outside diameter a shade over 2 inches and with 
tolerances of +.000” to —.010” across the flats? 


On jobs like this, there’s possible trouble ahead if 


you start with solid stock, or even round heavy wall 
tubing. Machining problems, surface finishing, 
scrap loss, special cutting oils or compounds— 
added to the original stock cost may make the final 
cost of the part*prohibitive. 

There is one sure way of minimizing your produc- 
tion problems and costs involving hollow cylin- 


drical parts and products—DESIGN WITH BEW 


MECHANICAL TUBING. 


Before you start your next production run, call 
Mr. Tubes at your nearby B&W Tubular Products 


Division District Sales Office—let him match tubing 
steels, types, finishes, shapes and tolerances to your 
applications—he will show you how to keep final 
costs low. Or write for bulletins 361 and 340. The 
Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pa. 


Seamless and welded tubular products, seamless welded fittings and forged steel flanges—in carbon, alloy and stainless steels. 








sive GRINDING PROCESS... 


BAn ex rat 






makes 


CUMBERLAND _————_ 


sTEEL BARS 


concentric, straight, 





smooth & really accurate 


BE SURE OF THIS MARK ON THE END OF YOUR SHAFTS 


CUMBERLAND GROUND BARS FOR ALL TYPES OF MACHINES 


They are carefully ground to our standard manufacturing toler- 
ance, plus nothing to minus .002” on diameters 1-1/8” to 2-7/16” 
inclusive . . . plus nothing to minus .003” on diameters 2-1/2” 
to 8” inclusive. Closer tolerance can be furnished, if desired. 
And, remember, Cumberland Steel Bars are the end result of 
109 years’ experience,—and every bar is carefully tested before 
shipment. The list of Cumberland’s customers reads like the 
“Blue Book” of Industry. Ask for further information. 


MANUFACTURED IN THREE SPECIFICATIONS 


Cumberland Brand—AlS!I C-1020/C-1025, Elastic Limit 30,000# Min. 
Potomac Brand—AlS!I C-1040, Elastic Limit 45,000# Min. 
Cumsco Brand—AIS!I C-1141, Elastic Limit 57,000 Min. 


CUMBERLAND STEEL COMPANY 


CUMBERLAND, MARYLAND, U.S.A. 
ESTABLISHED 1845 INCORPORATED 1892 
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Maker of Casters Gets Good Results 
with Water-Hardening Steel 


The Bassick Company, Bridgeport, 


a leading manutlact 


( onn.. rer Of casters, 


needed a good erade of tool steel for 
the dies and punches used in producing 
caster stems. The V took the problem to 
Lindguist Steels, Inc., their local tool 
steel distributor, who reeommended 
Bethlehem W-1 Carbon Water-Harden 
ing tool steel for cold-heading purposes. 
The performance of this grade, with its 
controlled hardenability, has been ex- 
cellent. 

The dies and punches, some of which 
are illustrated hardened to 


about Rockwell C-60, 


above, are 
and work on Beth 


Cold-Heading 


100,000 pieces 
rbon Water I] 
ause 

nability 
carbon 
wear, plus 
eold battering 

There may be ¢ ne orm 
in vour shap where Bethlehem 
Water-Hardening 
to advantage. Why not talk it over with 


tool stec | eould be usé d 


vour Bethlehem too] steel d 


BETHLEHEM TOOL STEEL 
— ENGINEER SAYS: 


sy Bend Tool Steels 
S While They’re Hot 


The structure of machinery is such that 
parts are sometimes fabricated of steel 
which has been cold-bent to shape. How 
ever, when some of the components are 
made of tool steel, bending usually ean 
not be done at room temperature without 
causing breakage. Some degree of heat 
ing must therefore be employed. 

For severe bending, such as bending to 
a small diameter, the tool steel is usually 
heated to the full forging temperatu 
Depending upon the grade, this may 
2000 EF or higher. Moderate bendi 
curving into a shape similar to a 
spring) ean take place after 
to about 1300 F, being eareful 
maximum temperature reached does no! 
exceed the critical temperature. Very 
light bending operations (perhaps bend 
ing a shear blade to compensate tor ex 
pected warpage heat-treatment) car 
be accomplished at room temperature 
a generous radius of curvature is used. 
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Try this money-saving method 


that auto-makers use 








mm", 


Automobile 

bumper die made 

of FCC 66 Cast-To-Shape 
tool steel hardened to 57-58 
Rockwell C. Average 
production: 50,000 unsts 
before redressing. 


A-L CAST-TO-SHAPE TOOL STEELS 


Auto makers, too, are included in the 
long list of manufacturers enjoying 
the advantages and economies of A-L 


SEND FOR THIS Cast-To-Shape tool steels. By this 


NEW CATALOG 
“FORGING AND 
CASTING PRODUCTS”’ 


modern, money-saving method of tool 
and die making, it is possible to cast 
even intricate shapes to within an 
eighth of an inch of finished size. The 
savings in time and material over that 
of machining from solid stock are 


Contains the latest informa- 
tion on FCC Air Hardening, 
Oil Hardening and other 
Cast-To-Shape Tool Sreel 
Specialties that can save you 
tume and money .. . also 
Composite Die Sections and 
Smooth Hammered Forgings 
in a wide range of tool and 
stainless steels. Don’t wait— 
get your copy NOW, 


readily apparent. 

A-L Cast-To-Shape tool steels are 
offered in a variety of grades, and are 
electrically melted to precise labora- 


For complete MODERN Tooling, call 







tory standards. They are remarkably 
resistant to abrasion and possess great 
compressive strength. In many cases, 
they out-perform tools and dies made 
from solid bars and forgings. 

Remember, with A-L Cast-To-Shape 
tool steels, you buy less steel orig- 
inally, and you have less machining to 
do for finish. Ask your A-L repre- 
sentative about them TODAY .. . or 
write Allegheny Ludlum Steel Corpo- 
ration, Forging and Casting Division, 
Wanda and Jarvis Avenues, Detroit 20, 
Michigan. 


® 








Write Today 


ADDRESS DEPT. M-87 


NW €C 
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Allegheny Ludlum 
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Since 1654 











PE a, 
t 





for trouble free ‘ate a SD 


operation— Ee email Bee 





Phin dese. 


se 





Aes 
ee ee | 


lea 


— > 


a 
. 
Ss 

& | 

a 


When the control panel furnished with your production machine 
carries the Allen-Bradley trademark of QUALITY, your customer's 
approval is assured! That is why so many leading machinery builders 
have standardized on Allen-Bradley controls. The ‘simple design” 
of all Allen-Bradley controls is your guarantee of trouble and 
maintenance free service. 











Motor control 
panel fora 
multiple head 











drill press us- No matter how complex your control requirements may be, as 
ing Allen- specialists in this field, Allen-Bradley’s experience may be of valuable 
Bradley qual- assistance to you. Call your nearest A-B office. 

he ity components. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 











* oy 


Two Allen-Bradley con- 
trol panels for operating 
an automation assembly 
of machine tools. 


ALLEN-BRADLEY 


MOTOR CONTROL 














“we'll use 










Bulletin 700 
ALLEN-BRADLEY NOLN. Contacts pwn tea tr 





Quality Motor Control 
.. It’s trouble free!” 





Bulletin 715 Two Bulletin 802T Adjustable 
Speed Consequent Lever Oiltight Limit 
Pole Starter Switch y 








Bulletin 702 Three Pole Bulletin 849 “On-Delay” 
Size 2 Contactor Pneumatic Timer 
















Bulletin 892 | Bulletin 836 
Handy Terminal | Bulletin 704, Mechanically Bulletin 200 Bulletin 350 Pressure Control in 
Blocks Held, Hum-free Relay D-C Relay Reversing Drum Switch NEMA Type 4 Enclosure 











Bulletin 894 | Bulletin 709 Bulletin 609 








Vibe Bl sire Automat eee | ee ee 
Disconnect Switch Starter Manual Starter — P Y 9 














Allen-Bradley quality components assure you millions of trouble free 
operations. The simple design, maintenance free, double break, silver 
alloy contacts, and rugged design features have made them the first 
choice among design engineers, contractors, and maintenance men. You 
just can't go wrong with this QUALITY line. 









Send for your copy of the 
new 7th edition of the 
Allen-Bradley Handy 

Catalog 










Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 





HERE’S WHY: 

= ‘ FLEXLoc locknuts are strong: tensile strengths far 
exceed accepted standards. They are uniform: care- 
fully manufactured to assure accurate, lasting locking 
action. And they are reusable: repeated removal and 








FLEXLOE tocknur 





For more information fill in page number on Inquiry Card, on page 257 
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Vibration won't loosen FLEXLOC self-locking nuts 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 

. designers specify rugged, reliable, precision-built 
FLEXLOC self-locking nuts. 


replacement, frequent adjustments, even rough scre 
threads will not affect their locking life. 


Standard FLEXLoc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PRESSED STEEL Co., Jenkintown 19, Pa. 


STANDARD PRESSED STEEL CO. 





JENKINTOWN PENNSYLVANIA 


MACHINERY, March, 1957—117 





EFFICIENT MILLING...in any direction! 


New CLEVELAND 4-flute center cutting End Mills 
reduce individual end tooth shock and assure smoother 
cutting action, particularly in plunge milling. 


The advanced design of 4-flute 500 Series High Speed End Mills Ww 7 = é = 


is your assurance of accuracy and high production in both tracer 

and general purpose milling. The accurately form-ground notches BALL NOSE SQUARE END 

and the precision ground cutting edges give you absolute uni- ta heath the: ald neue end ceumve ond tynee he robe 
formity and positive chip removal. <> Try these new CLEVELAND ee ae aa pac ss ao 
End Mills on your next job. Get all the advantages of 4-flute mills 


and plunge cutting, too! Contact our nearest Stockroom, or. . 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


tHE CLEVELANDrwist pri co. 


1242 East 49th Street * Cleveland 14, Ohio 


Stockrooms: New York 7 © Detroit 2 ¢ Chicago 6 * Dallas 2 « San Francisco 5 ¢ Los Angeles 58 
E. P. Barrus, Ltd., London W. 3, England 





BEST PROTECTION YET 
for Ball Bearings 
exposed to 


FAFNIR 

Wide Inner Ring 

Ball Bearings with ~~ 
Plya-Seals (contact type) 


FEATURES 


1. Plya-Seal of resilient Buna N rubber-coated 
fabric insuring proper “follow-up” contact 
- Seal rides in firm contact on ground outside 
diameter of inner ring 
- Close-clearance of inside metal shield with 
outside diameter of inner ring provides 
rigid support for seal 
- Flared lip of Plya-Seal won’t push in 
- Generous space for lubricant 
. Wide inner ring for extra shaft support 
- Fafnir-originated self-locking, 
eccentric-cam-design collar 
8. Relubricatable 


On slow to moderate speed applications where service 
conditions are subject to excessive contamination, Fafnir 
Plya-Seal equipped Wide Inner Ring Ball Bearings fill a 
definite need. Their laboratory and field-tested perform- 
ance offers the proven protection of contact-type Plya- 
Seals. They provide every advantage of Fafnir Wide 
Inner Ring Ball Bearings with Self-Locking Collars .. . 
ease of application, positive locking, extra large support 
area on the shaft, relubricatable or nonrelubricatable, 
self-alignments. 


The Plya-Seal as incorporated in the Fafnir Wid Inner 


FAFNIR WIDE INNER RING BALL BEARING WITH 
PLYA-SEALS AVAILABLE IN UNITS BELOW 


Flangette 


For more information fill in page number on Inquiry Card, on page 257 


Ring Bearing consists of two steel plates between which 
is sandwiched a synthetic rubber-coated fabric sealing 
washer. Both steel plates are fixed securely in an outer 
ring groove. The inner plate provides a rigid backing for 
the seal and a close-clearance baffle for the retention 
of grease. 

This recent addition to the Fafnir Line is dimensionally 
interchangeable with the Fafnir Wide Inner Ring Ball 
Bearings equipped with Mechani-Seals. All types are pre- 
lubricated at the factory. Write for descriptive bulletin. 
The Fafnir Bearing Company, New Britain, Connecticut. 


FAFNIR 


BALL BEARINGS 


. Ag 
Kah \ 
KS» 


MOST COMPLETE LINE IN AMERICA 
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Standard Oil lubrication specialist Bob Cleland and 
plant manager |. G. Smallegan inspect work fur- 
nished by operator Dick Stockwell. Giving technical 
help to customers like this is something for which Bob 
Cleland is well fitted. Bob has a mechanical engineer- 
ing degree from Michigan State and has completed 
the Standard Oil Sales Engineering School. 





STANICUT Oil 166 BC 


Screw machine plant saves on oil inventory and handling, receives 


other benefits by converting to dual-purpose cutting oil. 


Grand Rapids Metal Products Company’s prob- 
lem was the mixing of cutting and lubricating 
oils in their National Acme and Gridley screw 
machines. In all, four oils were used. In some 
machines a cutting oil, two lubricating oils and a 
base oil were employed to improve machining 
characteristics. Lubricating oil leaking past seals 
mixed with the cutting oil, reducing cutting oil 
qualities. Oil mixtures were constantly varying, 
and troubles in tapping resulted. 


Standard Oil’s Bob Cleland, working with plant 
management, suggested Stanicut Oil 166 BC. 
This oil, he explained, is a dual-purpose oil. It 
can be used for lubrication as well as for cutting, 
and no dilution of the cutting oil can occur. 


After a week’s trial in one machine, the entire 
plant was converted to Stanicut Oil 166 BC. 
Tap troubles were reduced, resulting in much 
less down time. Spindle speeds have been in- 
creased, yet the spindles run cool. Oil inventories 
have been reduced from four to one. 


Stanicut Oil 166 BC does not corrode bearings, 
gears, bushings, spindles or other machine parts. 
While Stanicut Oil 166 BC contains E.P. addi- 


tives, it does not stain copper or brass. 


Get the facts on how Sranicut Oil 166 BC can 
help you. Call the Standard Oil office nearest you 
anywhere in 15 Midwest and Rocky Mountain 
states. Or write to Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois. 





Quick facts about 
STANICUT OIL 166 BC 





A dual-purpose oil — suitable for both 
cutting and lubrication 





Non-corrosive to work or machines. 


Formulated with E.P. additives. 





Stable under all normal conditions 





Non-irritating 

' See : : 
A cutting oil that permits high 
operating speeds. 








Non-staining to either copper or brass. 


pe 
STANDARD 
| od 


STANDARD OIL COMPANY 


(Indiana) 
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of hydraulic 
Surface grinders 








invites your attention... 





















name the surface grinding job 














Thompson Type B work size 
Surface dies: or parts f . 
faster to part print, 6 x18 
at lower cost, . to 2 
within wide size range 12" x 120 
A 4 =3 
_Thompson Type F work size 
For greatest precision, ei 1 
sensitivity and versatility e xi8 
in toolroom...or parts and a 
production at low cost x24 
Thompson Type € work size 
Meets production and ». aaa 
cost demands in larger size to >= 
surface work of all types 24” x 168” 
Thompson Type CX work size 
Offers both power and 30” x 72” 
precision for heavy duty 1) 
production. ..fast, accurate 36” x 240” 
ae 





write for descriptive data 


Including a complete line of Truform, 
Hydrail, Hydrovert, Twin Rotary 

and other special grinders 

for all sizes and types of work. 
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Saves 40% Space! 


STRONGER, TOO 


Than Outmoded Pa 
Tie Rod Cylinders! ; | 









/ CYLINDERS 


4 Offer All The Extras As Standard! 


@ NEW evclusive Ingenious Cushion Designs... Super Cushion 


(t-3[t-s {1-5) / saveo 


jf 


a ! Flexible Seals for Air... New Self-Aligning Master Oil Cushion 
i e@ Compect design eliminates tie rods, saves up to 40% space 
é @ Proven Performance . . . with Extra High Safety Factor 
AR @ Hard Chrome Plated Bodies and Piston Rods (Standard, at no 
440% | extra cost). 
ss : " SPACE 7 @ OIL pressure to 750—AIR to 200 P.S.I. 


You'll find many answers to automation in your plant with T-J Space- 
: SRACEAMER:. << eeaubden eaddibenal eaten te) maker Cylinders! Designed with years-ahead features for top perform- 
cent equipment withe . shite ance and dependability. Wide range of styles, capacities . . . for all 
kinds of push-pull-lift operations . . . reduces man-hours and costs! 
Write The Tomkins-Johnson Co., Jackson, Michigan. 

















NEW LITERATURE...send today 
for new Bulletin with complete 
details of Spacemaker line. 


MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 


TOMKINS-JOHNSON 


RIVITORS. AIR AND HYDRAULIC CYLINDERS CUTTERS  CisNcM oe, 
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FOR TRACER AND 
AUTOMATIC LATHE 
PRODUCTION 


The above sketch graphically high- 
lights the centering “musts” for work 
to be automatically machined between 
centers. 

Model CS Lo-swing Automatic Drill- 
ing and Centering Machine has the 
inbuilt features to provide all these 
requisites. It is designed for accurate 
centering on a continuous, high pro- 
duction basis, yet can be quickly and 
easily ““changed-over” for short run 
jobs. Its 100% mechanical system pro- 
vides positive, independent control of 
rapid traverse movements and drilling 
feeds. It has a fully automatic cycle and 
can be completely automated in a pro- 
duction line. 

Write for your copy of Bulletin CS-54 
which tells the whole story. 


ACCESS TO SPEED 
CHANGE GEARS AND 
SPINDLE FEED CAM 


ACCESS TO UNIVERSAL_ <7] = 
RAPID TRAVERSE — 
CONTROL CAM AND 
FEED CHANGE GEARS 
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CENTERING IS CRITICAL 


| 
>| 
\ ff 
POSITIVE STOP ‘ PERFECT ALINEMENT OF CENTERS A 
IN RELATION TO EACH OTHER ye 














4 





CENTER HOLE SIZE OF CORRECT 
DIAMETER TO LIMIT COMPRESSIVE 


STRESS TO 25,000 PSI SMOOTH FINISH 


THIS IS WHAT MODEL CS WILL DO TO CuT 
COSTS ON TRACER AND 
AUTOMATIC LATHE PRODUCTION 


@ provide positive control of center depth to + .001”. 
@ accurately locate work piece to assure correct center depth 


at both ends. 
@ guarantee correct angle and perfect alinement of center holes. 


@ produce a smooth, cleanly-finished center hole capable of 
positive contact with the surface of the center. This is accom- 
plished by a unique design of the feed cam which withdraws 
the center drill near the end of the feed stroke to clear chips 
... and then feeds a few thousandths at reduced rate for a 
final finish cut. 


SENECA FALLS MACHINE CO., SENECA FALLS, N.Y. 


CENTER DRILLS HELD 
IN ADJUSTABLE CHUCKS 


MACHINE CYCLE 
STARTING LEVER 


AIR OPERATED 
EQUALIZING VISES 









ADJUSTABLE 
CENTERING HEAD 


RACK AND PINION 
FOR POSITIONING 
CENTERING HEAD 





FOOT VALVE FOR 
OPERATING VISES 


So-swiney mopDEL CS AUTOMATIC CENTERING MACHINE 


Compa: 


> 


CENTER HOLE OF CORRECT 
INCLUDED ANGLE WITH 



















PERPENDICULAR TYPES 
3 Graduations 7 Models 


LONG RANGE MODELS 











c81s 
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THE MOST 





Special 
Weight-Loaded 
Model 


That’s Why More People 


You get the greatest of all selections from 
which you can pick the right instrument for 
your job. 

You get the benefits of doing business with a 
company which consistently offers improve- 
ments and new ideas. 

You get a known accuracy and dependability 
built up over years of development and 
experience, 

You save the confusion of stocking and 
maintaining several different makes of 
instruments. 


WETPROOF 
Completely Sealed 


Completely protected from 
coolant, oil, oil fog, and 
water. Also protected from 
dust. Cushioned movement. 
Extra heavy case for rough 
usage. Extra strong mounting. 
Selection of 4 graduations, 6 
ranges. A Federal “new”. 


SHOCKPROOF 
Indicators 


Proven winners in competi- 
tive endurance tests. Shock is 
absorbed and prevented from 
reaching sensitive and pre- 
cisely aligned parts. No addi- 
tional friction. No sacrifice 
in accuracy. 


28 PAGE CATALOG 
all Dial Indicators 
Yours for the 
asking 
Write 





prat INDICATORS 


| e renesnownt 
: q conTmet 
4 











for YOUR MONEY 


Standardize on= 


FEDERAL 


DIAL INDICATORS 


 -. 












UNIT novennn 


Assures Perfect Alignmer 
Positive Adjustment — Rigidity 
High Accuracy... % “Nt 
Maintenance men tell us repeatedly \ \ 
it is the easiest to repair. 


» 












rm 
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D\SIZE 


ANY GRADUATION \ 2%” ic. 
PLAIN OR JEWELED 
\ 


LONG LIFE 
HEAVY DUTY 


Another new in Federal Indiators 
(H Model). The best you can buy in 
every way. A really rugged, shdck- 
proof, maintenance-free, lifetime D\al 
Indicator that withstands more impact. 
Low maintenance, greater accuracy) 
16% to 25% less friction. Four sizes. \ 
Furnished in Regular, Wetproof and | 
Long Range models. 





Whatever you need in Dial Indicators and Accessories you can get | 
from Federal (direct from our Branch Offices too.) And, you'll be in 
line for new developments later. If you haven't a catalog, tell us if 
you want one. 

FEDERAL PRODUCTS CORPORATION 
7113 EDDY STREET PROVIDENCE 1,R. 1. 


As FEDERAL,,,, 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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Cone Automatic is now manufacturing the 
world’s most versatile copying lathe... 


4 A Pilot lathe turns this part 
. ; in 73 seconds, floor to floor! 
Cone Automatic Machine Company has ac- 


quired all rights to the manufacture and sale in 
the United States and Canada of the famous 
Pilot lathe. This hydraulically-controlled mul- 
ticycling copying lathe has already proved its 
unique adaptability to automated production 
layouts in the plants of leading U. S. automo- 
bile producers and other manufacturers whose 

















products require parts profile-turned to precise 
tolerances. 

For more details, mail the coupon at the 
bottom of the right hand page today. We will 
send you a copy of the new Conomatic-Pilot 


Lathe Catalog. It’s yours for the asking. — — — beste 
ss 
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The Conomatic-Pilot KU offers: 


@ The advantage of a single-point copying lathe plus 
adaptability to virtually any number of tool sta- 
tions. Top photo shows typical set-up. 


@ Smooth, even finish on all surfaces of the work 
piece: piloted hydraulic feed provides constant 
feed per revolution. 


@ Advantage of dual motion tool blocks when using 
60° slide (see middle photo). 


@ Plenty of space near work area to mount automatic 
feeds and unloading systems. A typical automated 


arrangement is shown in the bottom photo. 


@ All cutting tools tangentially mounted for vibra- 
tion-free operation. 


@ 45° inclined bed to ease chip removal—wear-proof 
nitrided steel slide ways. 


@ Rear tool blocks that can plunge-cut 90° shoulders 
or copy turn in reverse. 


@ Front and rear tool blocks that can copy different 
profiles from same motorized rotating template. 


Conomatic 


CONE AUTOMATIC MACHINE CO., INC., WINDSOR, VT. 


PILOT DIVISION PILOT DIVISION 
30 Rockefeller Plaza, New York 20,N.Y. So ociefellar Plaza. New York 20, N.Y. 


l Please send me a copy of your new catalog on 
j the CONOMATIC-PILOT hydraulic copying lathe. 


NAME TITLE 
i 
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i COMPANY. 
i CITY 
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The Proven Precision Method 


for Mass Production Stamping 
HERE’S THE PROOF... 


































COIL CONTAINER 


In ten years over 50,000,000 
automotive ignition coil cases 
have been produced by the 
Verson Transmat Process at 
a rate of 1300 per hour. 
The case is blanked and 
drawn from .15” stock and 
is 2” in diameter, 5” deep. 





RANGE DRAWER 


Formed on what was de- 

scribed ten years ago as the 
“world's largest automatic 
deep drawing press", this 
drawer measures 15” x 18” 

x 6” deep. It is formed from 
.035” coil stock at the rate 
of 500 per hour. 


e The production figures quoted above 
are not theoretical rates computed on the 
drawing board. They are verified produc- 
tion figures based on day-in, day-out ex- 
perience over extended periods of time. 

Only Verson, the pioneer of Transmat 

Forming can offer such proof of perform- 
ance. Only Verson can offer the accumu- 
lated experience derived from the building 
of scores of Transmat Presses over a 
period of eighteen years. * 
Out of this experience has come the 
knowledge that the first consideration in 


A Verson Press 
for every job from 60 tons up. 





~Verson- 





9309S. KENW 


VOOD AVENUE, CHICA 


TOOLING ° DIE CUSHIONS * 


For more information fill in page number on Inquiry Card, on page 257 
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*The first Transmat is still in service producing 1300 oil filter shells per hour. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON epaenntipgnny PRESS Co. 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * 
VERSON-WHEELON HYDRAULIC PRESSES 


WASHER LEG 


One of the first intricately 
shaped parts formed by the 
Transmat process over nine 
years ago, this washer leg is 
214%,” long, 4” wide in 16 
gauge steel. It was formed 
from pre-blanked stock at 
the rate of 900 per hour. 





eeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


AUTOMOTIVE SPRING S 

One of two types of seats 
produced on the same Trans- 
mat Press, the seat pictured 
measures 2” by 54%,” by 
154” deep. Two at a time 
are formed from 4” stock 
at the rate of 2200 per hour. 
In production over a year. 





the design and construction of a Trans- 
mat Press must be the production of 
multi-operation stampings at the lowest 
possible cost. No other consideration can 
be allowed to interfere. 

Therefore, if you must produce 4000 or 
more identical stampings daily which re- 
quire four or more operations, Verson 
Transmat Presses offer you the best op- 
portunities for slashing production costs. 

We welcome the opportunity to show you 
what Transmats can do for you. Write or 
phone. 


9 @ 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


TRANSMAT PRESSES 
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Two Madison-Kipp Model FD 
Lubricators Installed on 
Fairbanks-Morse 3500 H.P. 
Dual-Fuel Engines. 





Machines of great performance 
use the most dependable 


oiling system ever developed 


MADISON-KIPP 


Fresh Ciel 


...by the measured drop, from a Madison-Kipp 
Lubricator is the most dependable method of lubrication 

ever developed. It is applied as original equipment on America’s 
finest machine tools, work engines and compressors. You will 

definitely increase your production potential for years 
to come by specifying Madison-Kipp on all new machines you buy, 
where oil under pressure fed drop by drop can 
be installed. There are 6 models to meet almost every 


installation requirement. 


MADISON-KIPP CORPORATION 


203 WAUBESA STREET + MADISON 10, WIS., U.S.A, 





Skilled in Die Casting Mechanics » Experienced in Lubrication Engineering - Originators of Really High Speed Air Tools 
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CLEVELAND 
SPEED VARIATOR 


Accurately Provides 
Dependable, Infinitely 
Variable Speed Control 








’¥ pg r 














ANNOUNCED Iate in 1954, the new Cleveland 








y PUT APM Speed Variator met instant, enthusiastic acceptance. 
za Engineers and designers of industrial equipment 
Re) already have put thousands of units into use on 





- 
such varied equipment as cigarette making ma- 
rey chines, textile machinery, metalworking machin- 
ery, pharmaceutical equipment, transfer tables, 
conveyors and experimental and testing equip- 
ment of many types. 


Infinitely variable, the Cleveland Speed Variator 
gives stepless speed over a full 9:1 range—from 
Ys to 3 times input speed. Output speed can be 
adjusted by either a hand wheel on the Variator or 
by manual or automatic remote control. 

































































Typical speed regulation 
curves for the Types K 
and KL Variators. Type 
KL offers a linear speed 
regulating pattern, often 
an advantage in auto- 
matic control applica- 
tions. Output speed reg- 
ulation of the Type K 
Variator follows a geo- 
metric progression pat- 
tern. Starting at the min- 
imum output speed, each 
turn of the speed regulat- 
ing wheel produces a 
fixed percentage increase 
in output shaft speed. 


The Cleveland Speed Variator offers these major ad- 


vantages: 


1. An extremely compact unit with input and output 
shafts in line and rotating in the same direction. 


2. Almost any input speed up to 1800 RPM can be 
used—either clockwise or counterclockwise rotation. 


3. Rated for constant horsepower output over a 9:1 or 
6:1 range; or for constant output torque over a 6:1 
range. 


4. Speeds infinitely variable over entire range of adjust- 
ment. 


5. No slinpage—positive torque response mechanism 
adjusts in direct proportion to the loads encountered. 


The Cleveland Speed Variator 
is available in 18 models rang- 
ing from fractional to16 HP at 
1750 input RPM. Unit shown 
at right, used in process con- 
trol, bas speed regulating 
worm driven by 75 RPM syn- 
chronous motor, with adjusting 
shaft indicating mechanism 
modified to actuate limit 
switches to prevent overtravel, 


6. Long life and minimum maintenance due to absence 
of belts or complicated linkages. 


7. Ample bearing hg for overhung pulleys on both 
input and output shafts. 


Write for Bulletin K-200 for detailed description with 


photographs, sectional drawings, rating tables and 
specifications. 


THE CLEVELAND WORM AND GEAR COMPANY 


Speed Variator Division, 3276 East 80th Street, Cleveland 4, Ohio 
Sales Representatives in all major industrial markets « In Canada: Peacock Brothers Limited. 
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LINDBERG STEEL TREATING COMPANY 
Melrose Park, Illinois 





antacids 


For machine shop tolerances — 
Lindberg uses Cities Service Quenching Oil 





Aft Lindberg Steel Treating Company a routine order 
might include a dozen shafts, stamping and forming dies, 
jigs and fixtures and even production parts. But though 
the products might differ, most would carry the same 
stipulation—heat treat with very low dimensional change. 

To some heat treating operations this might present a 
problem, but not to Lindberg. By the use of Cities Service 
Quenching Oil, they’re able to cool their steel with no 


Lindberg’s Lab stringently tests significant changes in dimension. 

treated metals. Dimensional changes 

from poor quenching oil would quick- “In addition,” say Lindberg metallurgists, “‘we like 
ly show up here. But Cities Service ms ES : , . . ° 
Quenching Oil cools metal with no Cities Service Quenching Oil because it has high flash 
significant dimensional change. point, consistent viscosity, excellent oxidation resistance. 


and a stable cooling rate.” 


Anyone looking for a better quenching oil would do well 
to try this superior Cities Service oil. For further infor- 
mation, talk with your local Cities Service Lubrication e ‘ 
Engineer. Or write: Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y. 


Some of Lindberg’s Furnaces. Here, 
they heat-treat all kinds of steel 
products ... bolts, washers, gear (= ca 


blanks, saw blade segments, etc. 
Steel for bars of Illinois State Peni- 
tentiary was one of their first jobs. 





QUALITY PETROLEUM PRODUCTS 
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Danly’s leadership in die set 
design is seen in another 
improvement . . . easier removal 
of punch holders. On ordinary 
sets, punch holders often bind 
near the top of the guide posts 
as they are being removed. 
Standard Danly Die Sets are 
assembled with one post a 
half-inch shorter than the length 
specified . . . thus, the punch 
holder swings free before binding 
can occur. Isn’t this another 
important reason why you should 
specify die sets from Danly? 












complete new 
“teadership line" catalog 
More than 200 pages provide you with 
complete design information, easier 
selection of die sets and supplies. 
Write for your copy today! 





DANLY MACHINE 
SPECIALTIES, INC. 


2100 South Laramie Avenue 





Chicago SO, Illinois 
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RED RING 


The PRECISION GEARS which 


Drive theae Great Ships HO RIZO NTAL 
were Finished on, .... SHAY | NG 
MACHINES 


S. S. United States 


U.S. S. Nautilus 


Red Ring horizontal rotary shav- 
ing machines were used by West- 
inghouse Electric Corporation to 
finish the main propulsion gears of 
these great ships and many others. 


Rotary Shaving assures precision 

in external and internal gears of all 
‘sizes. Write for information ons °* 
your gear problems. 


% SPUR AND HELICAL GEAR SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


) 
NATIONAL BROACH & MACHINE CO. 
5600 ST. JEAN ¢ DETROIT 13, MICHIGAN 
LD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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LeBlond Sliding Bed Gap Lathes 


The most versatile lathes in the world 


17°/28" - Regal 


For turning a variety of parts—particularly the unpredictable extremes 
you encounter in maintenance and job shop work, LeBlond Sliding 
Bed Gap Lathes are unsurpassed. At left is the 17”/28” Regal, smallest 
of the four LeBlond Sliding Bed Gap Lathes. 


Major features, 17”/28” Regal: Hardened and ground replaceable steel 
bed ways. Combination gear-belt drive headstock. 12 spindle speeds, 

48 feeds and threads. Both feed rod and leadscrew. 3 bearing spindle. 
Write for Bulletin RG-210-A. 


Heavy Duty 


With bed closed, LeBlond Sliding Bed Gap Lathes function as regular 
engine lathes. The special bed slides open to form a gap that will accept 
odd-shaped parts and large diameter work. This also provides greater bed 
length, more than 50% greater distance between centers. 


Major features, 16”/38” Heavy Duty: Combination gear-belt drive provides 
a complete speed range from 16 to 2000 rpm. 4-way power rapid traverse. 
New spindle mounting for safe high speeds. Hardened and ground bed 
ways. Write for Bulletin SBG-104-A. 


Heavy Duties 


Seventy years of LeBlond experience in solving day-by-day turning 
problems, extensive laboratory research and practical ideas from our own 
shop combine to give Sliding Bed Gap Lathes features to meet your 
turning requirements for years to come. 


Major features, 25” /50” and 32” /60” Heavy Duties: 36 speeds at high 
power. 4-way power rapid traverse. Automatic lubrication in the headstock, 
quick change box and apron. Hardened and ground bed ways. Anti-friction 
bearings throughout. Write for Bulletin SBG-106-D 


The R. K.LeBlond Machine Tool Company |, L; 3 0 ND 


Cincinnati 8, Ohio iN 


World’s largest builder of a complete line of lathes for more than 70 years 
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AUTOMETROLOGIST 


THE 
AUTOMATION 
PYRAMID 


The very essence of automatic metalworking and part 
transfer is CONTROL. And, for greatest effectiveness, 
control must be an integral part of the basic design of 
the system—not a belated afterthought. 


Thus, the Automation Pyramid rises from a base that 
incorporates the concurrent efforts of the user, the ma- 
chine tool builder and the “‘autometrologist’’*. Each con- 
tributes essential knowledge and experience that is 
exclusively his. 


The user alone can define the task by specifying the 
design, quality and production rate of the product to 
be made. 


The machine tool builder defines the sequences in 
metal removal, the speeds and feeds. The “‘autometrol- 
ogist’”’ is responsible for the choice and combination of 
sensing, measuring, prediction, feedback, machine con- 
trol and assembly operations. 


Before embarking on your automated project, take 
advantage of Sheffield’s extensive experience in “‘Auto- 
metrology’’. It will save much valuable time and reduce 
operating cost. Write to the Sheffield Corporation, 
Dayton 1, Ohio, U.S.A., Dept. 9. 


*AUTOMETROLOGY—The science of combining machining, 
motion or memory with automatic measuring. 
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With the prospects of improved tool materials ever decreasing the 
actual machining time of work on Multiple Spindle Automatics, long runs 
tend to become short runs. Facility that decreases the time for job 


changes becomes more important to low-cost production. 


Conomatics are available in as many as seven fast changeover models. 
These are the %.", 1”, 15¢” Sixes, and the 254”, 314", 5", and 514” Fours. 


These models are equipped with dial adjustment of working stroke 
of all slides, without making necessary change of total stroke or positive 
stop settings. Write, wire, or phone for literature descriptive of 


these features and other facilities available to users, or prospective users. 


~Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR T 
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Schiess KZ 250 Double 

Column Vertical Boring Mill 

machining @ 6-station index turntable 

24” high, 96’ diameter, used by automotive 
manufacturer for an automatic machine 


“Our Schiess vertical boring mill 
DOES THE JOB 3 TIMES FASTER, 
MORE ACCURATELY, with a BETTER FINISH!” 


Hahn Manufacturing Company, 5332 Hamilton Ave 


Cleveland 


Jobs of increased size and time limitations no longer hold 
back production at Hahn Manufacturing Company. 


The company reports: “Our Schiess machine has already 
handled a 60” high cast iron cylinder and a 108” diameter 
ship propeller. We cut production time by using the two 
boring heads together. For instance, one head can be used 
for roughing while the other is finishing. Or one head can 
be used for turning while the other is boring. 


‘Our operators claim the machine is just about foolproof. 
They like the cross-rail electro mechanical controls. They 
also praise the hydraulic pre-selection of speeds, the finger- 
tip control for direction of feed and rapid traverse, and the 
all-vertical gear drive. Another thing—no special training 


AMERICAN SCHIESS CORPORATION 


was needed. Our regular machinists put it right to work as 
soon as they learned the controls. 

“The Schiess mill does our big jobs just about three times 
faster, provides a better finish, is more accurate and results 
in less spoilage.” 

Get to know this product of Europe's largest builder of 
heavy machine tools. Parts and service are as close as 
Pittsburgh. An American Schiess engineer will be happy to 
help you size up this heavy producer for your heavy 
production needs. 

Write for catalog and complete specifications. 

Standard Model KZ Double Column Vertical boring mills are 
available with 80'', 98" and 118" turning diameters. 


1232 Penn Avenue, Pittsburgh 22, Pa: 





SPROCKETS AND CHAIN 


BE COST-WISE - 
STANDARDIZE 





Select all the parts you need from 
the full line of 7124 standardized 
products listed in the BOSTON 
GEAR CATALOG. . 
RONTE BEARINGS 


Get “off-the-shelf” delivery, any- - Oll-impregnated BOST.BRON? aenanees 
where in U. S. or Canada, from 
local stocks at 100 BOSTON 
GEAR DISTRIBUTORS. 


For drive design or maintenance, 
it’s the trouble-free, cost-wise 
way to lasting TRANSMISSION 
ECONOMY. 


You simplify planning; you save 
time and expense; you get products 
top-rated for quality and perform- 
ance. Boston Gear Works, 3300 
Main St., Quincy 71, Mass. 


Certhed BOSTON 


CATALOG No. 56 
lists all products; in- 
cludes 50 pages of sim- 
plified engineering data 
to help you plan lower 
cost drive design, plant 
maintenance, 


Order from your local 


BOSTON... 


DISTRIBUTOR 


at factory prices 


For nearest Distributor, look under “GEARS” 
in the Yellow Pages of your Telephone Book. 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—141 









BEFORE THEY COME TO FAIR STREET 








They tell us 
we are exaggerating. 





If we sat down across the desk from you and explained what we had done with the 
JIGMIL Technique in boring and milling parts similar to your own, the chances are 
you wouldn’t believe us. Few people do. But we don’t blame them. The JIGMIL 
Technique sounds too visionary. Savings seem too great. Although simple, the JIGMIL 
Technique is so revolutionary that you have to see it to believe it. Will you come to Fair 
Street (home of the JIGMIL) and see for yourself? We would be delighted to have you. 


C. B. DE VLIEG 





DE VLIEG MACHINE COMPANY 430 FAIR STREET F 
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Some of Our Users in the 
Machine Tool Industry 


Avey Drilling Machine Co. 
Barber-Colman Company 

E. W. Bliss Company 

Brown & Sharpe Mfg. Co. 
Buhr Machine Tool Co 
Cincinnati Milling Machine Co. 
Cincinnati Shaper Co 
Cleveland Hobbing Machine Co. 
Cross Company 

Ex-Cell-O Corporation 
Foote-Burt Company 
Gallmeyer & Livingston Co. 
Gisholt Machine Co 

Gleason Works 

Gould & Eberhardt, Inc. 

G. A. Gray Company 
Hamilton Tool Co. 

Heald Machine Co 
Ingersoll Milling Machine Co 
Jones & Lamson Machine Co. 
Kearney & Trecker Corp. 
King Machine Tool Div. 
Landis Tool Co 

Landis Machine Co. 

R. K. LeBlond Machine Tool Co 
Lees-Bradner Co 

Lodge & Shipley Co. 


A FEW PROVEN ADVANTAGES OF 
THE JIGMIL TECHNIQUE 


e Eliminates cost of expensive jigs and production delays 
resulting from their manufacture. : 


e Simplifies tooling. 


e Employs automatic functions to reduce factors of human 
error... . even in close tolerance work. 


e Makes possible greater flexibility of product design. 


e Improves end product by permitting interchangeable 
assembly of parts without hand fitting. 


e Increases production and product accuracy. 


ACCURACY IS AN ECONOMY! 


Micromatic Hone Corp 


A TYPICAL EXAMPLE OF JIGMIL ECONOMY Monarch Machine Tool Co. 


Moore Special Tool Co., Inc 
° e ye National Acme Co 
At one setting! On four sides! Without the Seiseah tameanite WeihGe. ton 
° ee ° P National Broach & Machine Co 
aid of jigs! This horizontal broaching fixture — Mechinery Co 
; ° Sheffield Corporati 
was completely machined—bored and milled aie tome ceindnn Gs 


° ° ° Sundstrand Machine Tool Co 
to precise limits of accuracy. The JIGMIL Van Norman Machine Company 
Warner & Swasey Company 


Technique requires a minimum of tooling 


and technical skill to produce precision parts. | YOU BE THE NEXT 


i 
- newest catalog sy | 4\ 3 
will help you decide. EAMG a ~ 
coat ee 4 DeVlie 
Leh - SPIRAMATIC 
FERNDALE + DETROIT 20 <a y, JIGMILS® 
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Established 1898 


THE co. 
First tn Automation 


PARK GROVE STATION e¢ DETROIT 5, MICHIGAN 





Formerly only 15,000: 


\s 


ie 


tia 


A 


4 


mos Ti @. mea) 








Straddle mills upper and lower support 
arm bosses; straddle mills steering arm 
boss; mills steering arm stop pad; mills 
spindie keyway; drills and taper reams 
upper and lower support arm holes and 
steering arm hole; drills, reams, chamfers 
and spotfaces two brake mounting plate 
holes; drills, counterbores, spotfaces, 
chamfers and reams brake anchor hole; 
drills spindle cotter pin hole; and threads 
wheel spindle. 


144 right and 144 left hand parts per 
hour at 100% efficiency. 


Pallet type work holding fixtures locate 
parts from spindle bearing diameters. 


Power wrench clamps work holding fix- 
tures automatically. 





Gravity operated cam clamps for the 
work holding fixtures. 


Automatic transfer mechanism indexes 
right and left hand parts through all 17 
stations in pairs. 


Automatic indexing units turn fixtures 82° 
at Stations 11 and 17. 


Cross modular unit construction provides 
flexibility for design changes. 


Other features: construction to JIC stand- 
ards; hardened and ground ways; hy- 
draulic feed and rapid traverse for mill- 
ing, drilling and reaming; individual lead 
screw feed for threading; automatic fix- 
ture cleaning unit; complete interchange- 
ability of all standard and special parts 
for easy maintenance. 





Formerly only 15,000: 


NOW THREAD ROLLS LAST FOR 
100,000 PIECES AND OVER 


.reports Weatherhead Company 
of Canada, St. Thomas, Ontario 


The job is making ¥%” pipe plugs of 
B 1113 steel. Work is done on Davenport 
automatics, and the threads are rolled on. 

Using a competitive brand of cutting 
oil, Weatherhead had been getting only 
about 15,000 pieces between roll changes 
and found excessive wear on form tools 
and drills. Seeking improvement, Weather- 
head tested other brands of cutting oil 
including Texaco Cleartex Oil B. 

Results with Texaco Cleartex Oil B were 
so vastly superior that it was quickly 
adopted for production runs. That was five 
years ago. Since then, Weatherhead has 
been getting a roll life of 100,000 pieces, 
and greatly increased life for all tools. 

Texaco Cleartex Oil B is only one of the 
complete line of Texaco Cutting, Grinding 
and Soluble Oils designed to help you do 
all your machining better, faster and at 
lower cost. A Texaco Lubrication Engineer 
will gladly help you select the proper ones. 

Just call the nearest of the more than 
2,000 Texaco Distributing Plants in the 
48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


Texaco Products are distributed in Can- 
ada by McColl-Frontenac Oil Company 
Limited, Montreal 


CUTTING, GRINDING, 
SOLUBLE AND 
HYDRAULIC OILS 


TUNE - METROPOLITAN OPERA RADIO BROADCASTS EVERY SATURDAY AFTERNOON 
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e Record Budget 
e Topical Domestic Issues 


e Washington Briefs 







Keeping up with Washington 


N his inaugural message to the world, and in 

his budget message to Congress, President Eisen- 
hower made it clear that costly years are ahead. The 
budget message for fiscal 1958, calling for a total of 
$71,800,000,000, set a record for peacetime expendi- 
ture. Objectives for the President’s second term in 
office include: 


1. Peace, justice, and freedom for both our own and 
other peoples. 

2. Powerful, armed forces to deter and, if need be, 
to defeat aggression. 

3. A healthy and growing economy with prosperity 
widely shared. 

4. Intelligent conservation, development, and use of 
our great natural resources. 

5. Fiscal integrity. 

6. Increasing international trade and investment es- 
sential to the economic growth of the United States and 
the rest of the free world. 


Since the defense program affects the machinery world 
to a great extent, the military budget outlook is signifi- 
cant. Approximately 63 per cent of the 1958 budget will 
be earmarked for strengthening the defenses and econ- 
omies of our own and other nations “in the interest of 
collective security and world peace.” 

Machinery people must look closely to research and 
development for the path to be taken by defense produc 
tion. Said the President, “We are now engaged in the 
development of a whole new family of even more ad 
vanced weapons for all the services. Large expenditures 
will be required to bring these weapons into use. During 
the transition, we must continue to purchase enough of 
the current types to preserve our readiness until the ef- 
fectiveness of the advanced weapons is demonstrable.” 


Topical Domestic Issues 


Wage studies propose increased minimums as high as 
$1.50 per hour, plus increased coverage of retail and 
service establishments, and outside salesmen. 

Right-to-work laws, enacted in eighteen states to for- 
bid compulsory unionism, are being attacked on a na- 
tional level. Opponents would make them illegal by 
federal statute. It seems they believe it would be easier 
to “sell” a majority of congressmen than to battle right- 
io-work sentiment state by state. 

Secondary boycotts, forbidden by Taft-Hartley legis- 
lation but practiced through loopholes in the Act, are up 


By Loring F. Overman 











for consideration. Labor is for repeal of the prohibition; 
management seeks to close the leak in the dike. 

Taxes little New 
budget shows possibility of only small surplus—even at 


stand chance of being reduced. 
present rates. Expect extension of present excise rates 
and 52 per cent corporate income tax—minor changes, if 
any, in small business grouping. 

Housing pressures may 
Congress. Everyone likes to see a nation well-housed. 
Unpopular are those who warn that easy housing may 
lead to not-so-easy inflation. 

Aid to schools presents a similar problem. All 
better schools but many object to the possibility that 
federal subsidy fathers government control. 

Power development by government or private indus 
try? Congress will be asked to answer this question. 

Atomic energy is closely linked to the private-or-pub 
lic-power problem. There is the question as to who will 
build atomic power plants. Machinery people have much 
at stake. Industry is accused of holding back on research 
and development. Congress will decide. 

Hoover Commission 
a year in government expenditures are 


also prove troublesome to 


favo 


says savings of $5,500,000,000 
possible. Pro 
posals continue to receive courteous consideration, little 
that inaction 


action. Proponents observe congressional 


merely reflects public apathy 
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e Better business in 1957 than in 1956 is 
His prediction 


Secretary of Commerce Sinclair Weeks. 

is based on a survey of twenty-five industry divisions of 
the Department of Commerce. 

e Aluminum shipments will reach record levels it 
first half of 1957, 
Supply during the first six months is considered ad 
quate; added capacity is in prospect for later periods 
Aluminum 
new markets in housing and construction fields. 

a Despite industry of all nickel ea 
marked for government accounts during the first quartet 
of 1957, demand during the first six months is expected 


the 
re ports 


Department of Commerce 


considering possible 


already I 


companies are 


the diversion to 


to exceed supply by 40 per cent. 
e@ Steel production during the 
pected to set new records 

e@ Supply of refined copper for the first half of 
iS expected to be adequate for industry 


first half of 1957 is ex 
1957 
government 
and export, provided no prolonged work stoppages inter 
rupt production. 
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Tool Room and Production Lathe 





Features 


Variable Speed Drive Variable Feed Drive 
for for Carriage 


Headstock Spindle and Cross Slide 











RIGIDLY BUILT TO TAKE ADVANTAGE OF 


CARBIDE CUTTING TOOLS AT HIGH SPEEDS. : 
Both drives are independent and 


infinitely variable to secure every 
possible combination of speeds and feeds. 


‘ Write HARDINGE for Bulletin HLV 
HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette Street, New York, N. Y. 


For more information fill in page number on Inquiry Card, on page 257 


148—MACHINERY, March, 1957 





















Machinery 


MARCH 1957 










Salesmen Welcomed! 


A NYONE who has sat patiently, or otherwise, in a reception office for 
an hour or so awaiting the convenience or whim of the man he wanted 
to see knows fully the frustrating emotions that can come from such an ex- 










perience. It is all too common an occurrence in the lives of salesmen and 
other traveling representatives. 








It is a heartening experience, therefore, for a salesman visiting the Ameri- 
can Welding & Mfg. Co. at either the Warren or Niles, Ohio, plant to be 
handed a welcome booklet with his name personalized in ink. This booklet 
contends that salesmen are “people” and, as such, merit every personal con- 
sideration from those they call upon. 











“We appreciate your coming to see us,” states a message from the com- 
pany president, “and as our guest, we want you to have every courtesy and 
attention while you are here. The information you bring to us may be of the 
greatest value in helping us to produce better, faster, or at lower cost. The 
intelligent efforts of salesmen and servicemen have benefited our business 







and every business. Any suggestions for the improvement of the reception 
afforded you, therefore, will be most gratefully received; and I should be 
glad to have you send your comments to me personally.” 










Welcome booklets or signs are not new in themselves, although they are 
not seen as frequently as the traveling fraternity might wish. But, surely, it 





is a novel experience to receive an expression of the value of salesmen to the 
firm with which they hope to do business. 








The average salesman of machine tools and accessories and of other metal- 
fabricating equipment is educated technically to give expert advice on shop 
problems. Solicitation of his help can sometimes pay big dividends. To have 






this fact acknowledged in a courteous manner by a potential customer, even 





though a business deal is not consummated for some time, is sure to leave a 






lasting favorable impression on the caller. 


EDITOR 












Awaiting your call—you get some idea 
of the huge sheet and coil stocks on 
hand at Ryerson from this photo of 
just one of many Ryerson warehouse 
bays devoted to flat rolled steel. 


On sheet and strip requirements... 
are YOU getting this 3-point service? 


Sheet and strip buyers tell us that three kinds of 3. HELP ON SHEET AND STRIP PROBLEMS— The 
purchasing help keep them coming back to large Ryerson staff of sheet and strip specialists 
Ryerson: gives buyers a valuable source of help in selecting 
1. WIDER SELECTION OF TYPES— More than 20 the most satisfactory and economical stock—or 
kinds of sheet and coil stock are on hand in an in solving any other problem of application and 
unusually wide range of gauges—making it easier fabrication. 

to get the exact steel needed for any requirement. In addition, sheet and strip buyers like the 
2. GREATER PROCESSING CAPACITY — The most ex- good packaging, the dependable weight and on- 
tensive cutting and processing facilities in the schedule delivery that they get from Ryerson— 
steel-service industry enable buyers to get and the convenience of one-order buying of all 
quickest service on requirements for special sizes, steel products from the same source. So call your 
strip and sketch cutting, blanks, slit coils, edging, nearby Ryerson plant for 3-way help on sheet 
or any other processing. and strip needs. 


RYERSON STEEL 


In stock: Carbon, alloy and stainless steel . . . bars, structurals, 
plates, sheets, tubing, reinforcing bars, machinery & tools, etc. 


economically convert coil stock into 
flat sheets of any measure. Ryerson 
slitters, edgers and batteries of shears 
are also ready to work for you. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. ¢ PHILADELPHIA * CHARLOTTE «© CINCINNATI 
CLEVELAND © DETROIT « PITTSBURGH * BUFFALO * CHICAGO * MILWAUKEE © ST. LOUIS « LOS ANGELES © SAN FRANCISCO © SPOKANE « SEATTLE 
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Generally accepted milling 
cutter designs are under- 
going a face lifting. The 
change is in the concept 
of tooth shape. Rake angles 
have been increased to the 
point where the cutter 
teeth appear more suited 
to woodworking than to 
metalworking. However, 
noticeable increases in cut- 
ting speeds have been 
realized with this design. 


By JOSEPH R. VARNAK, Industrial Engineer 


Chicago Pneumatic Tool Co., Utica, N. Y. 


UBSTANTIAL increases in cutting speeds 
and feeds have been obtained by using mill- 
ing cutters designed with exceptionally high 
rake angles. At the present time, approximately) 
125 milling jobs, covering a wide range of mate- 
rials and types of operations, are tooled with 
these high-speed steel cutters at the Chicago 
Pneumatic Tool Co., Utica, N. Y. Average saving 
in over-all time has proved to be slightly under 50 
per cent. All of this has been achieved with no 
change in either fixtures or handling procedures 
—only the speeds and feeds have been altered. 
An obvious comparison between a 5-inch di- 
ameter slotting cutter of conventional design and 
the same diameter cutter having a high rake 
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angle can be seen in Fig. 1. The standard cutter 
shown at the left has a rake angle of 4 degrees 
while the high-rake cutter at the right has a rake 
angle of 32 degrees. 

Chicago Pneumatic was introduced to high 
rake milling cutters by Dr. William R. Frazer of 
the Union Twist Drill Co., Athol, Mass., at a 
meeting of the American Society of Tool Engi 
neers. Answers to inquiries concerning these tools 
indicated that there were enough advantages to 
be gained through their use to warrant furthe: 
investigation. Several general-purpose high-rake 
cutters were obtained and tried out. The objec 
tive was to find the limitations of the cutters and 
to determine whether presently installed equip- 
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ment was suitable as it was; whether it could be and feeds could be greatly increased, if several 
adapted if it was not suitable; and whether cost precautions were observed. Among these are: 

























of adapting the equipment, if necessary, would 1. The cutter must run concentrically within 
be prohibitive. 0.005-inch total indicator reading. 
2. An abundant amount of coolant must be 
Conclusions Drawn from Test Results provided in the cut at all times. 


3. The cutter must not be allowed to become 
As a result of the testing program pursued on _ excessively dull. 
the high-rake cutters, certain definite conclusions 4. There must not be a great amount of spindle 
were drawn. It was found that cutting speeds end play or table looseness. 
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Fig. 1. (Above) A standard \ 
slotting cutter is shown along-  985°R 
side a high-rake slotting cut- cele \ 
ter. The conventional cutter, at ae \ 
left, has a 4-degree rake angle \ 
and the high-rake cutter, at "4 \t -- we q 
right, has a rake angle of ; ne HS eo oh, 

32 degrees. a be Ra cs 

“ta i fT): ie a e : 
Fig. 2. (Right) Lower bearing e \Cze gfe 
track for a rivet pull-gun. The an. 5° = sic 
outer profile that is shown in P 
heavy lines is machined in one o : 
pass employing a form-milling = Z =a noarynd fee Vice + . 
cutter designed with a high a8 
rake angle of 20 degrees. e 
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Fig. 3. Outer profile of the 
lower bearing track shown in 
Fig. 2 is being machined. The 
high-rake form cutter, which 
consists of three interlock- 
ing sections, is operated at 
high speed and feed rates 
across this steel part. 


No appreciable difference in cutter life was 
noticed between climb milling and conventional 
milling techniques. Average cutter life between 
grinds was greater for high-rake tools than for 
regular tools—also, a better finish and smaller 
burrs resulted when using the new type cutters. 
It was found that coolants of the soluble oil type 
worked to better advantage than cutting oils. 

Only one failure was experienced—an attempt 
to cut a 0.750 inch wide slot approximately 3 
inches deep and 7 1/2 inches long. This failure 
was caused by the inability to get sufficient cool- 
ant into the bottom of the slot to keep the cutter 
teeth cool and lubricated during the entire cut. 
When the flow of coolant was interrupted for a 
short period of time, the cutter would seize in 
the work. 

Most of the equipment, including machines up 
to twenty years old, appeared to be satisfactory 
and could be used with very little modification. 
The main factors determining usability of the 
equipment for high-rake cutters were adequate 
spindle speed, minimum spindle backlash and 
table play, and adaptability to the use of coolants. 


Milling Machines Adapted for Wider 
Use of High-Rake Cutters 


Working with the information gained from the 
experimental runs, a program was undertaken to 
prepare the milling machines for a wider applica- 
tion of cutters designed with high rake angles. 
As a part of this program, all arbors were care- 
fully checked and straightened so that runout 
did not exceed 0.001 inch. Badly scored arbors 
were either repaired or replaced; some were 
turned down to the next smaller size. 




















All arbor bearing collars were checke l and 
those that were more than 0.003 inch under size 
had the outside diameter built up by chrome- 
plating. Spacers were face-ground to remove 
burrs and to make sure that the faces were at 
right angles to the mounting hole. Arbor support- 
arm bearings were checked and replaced where 
excessively worn. On several machines capable 
of high spindle speeds the brass bearings in the 
arbor support arms were replaced with Jergens 
bushings. These bushings are provided with 
sealed tapered roller bearings. 

The subject of coolants was also given promi- 
nent consideration. Small-diameter coolant lines 
were replaced with lines ranging in diameter 
from 1/2 to 1 inch, depending on machine size. 
Nozzles were provided to direct the flow of cool- 
ant into the cut. This program was extended over 
a period of several months in order to minimize 
interference with normal production operations. 


High-Rake Cutters Show Greatly 
Improved Performance 


To clearly illustrate the performance of high- 
rake milling cutters, several different operations 
will be presented. One application is in the form- 
milling of a lower bearing track, Fig. 2, for use 
in a rivet pull-gun. The complete outer profile 

shown in heavy lines) is:machined in one pass. 

In Fig. 3 can be seen the form cutter for the 
job mounted on the arbor of a Sundstrand Rigid- 
mil. The cutter is made up of three sections. One 
section forms the right-hand profile of the part 
consisting of the edge, the 1/8-inch radius, the 
0.975- to 0.985-inch radius, and the 0.995- to 
1.005-inch radius. A second section duplicates 
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these cuts ou the left-hand profile of the part. 
Sandwiched between these two elements, and 
interlocking with them, is a grooving cutter that 
forms the tapered 3/64-inch radius slot. The 
teeth are ground to a rake angle of 20 degrees. 
It can be noticed that the chips formed by this 
cutter have the appearance of thin shavings be- 
cause they are sliced, rather than pushed, fror 
the work surface. 

Partially machined tracks of SAE 8620 steel 
are located in the 0.625- to 0.631-inch wide chan- 
nel on a fixture and are pinch-clamped in place. 
They are climb-milled, with the cutter rotating 
at a speed of 202 surface feet per minute. The 
machine table is fed past at a rate of 10 inches 
per minute, resulting in a floor-to-floor time per 
piece of 1.3 minutes. This is a very favorable rate 
compared to the original machining factors of 
128 surface feet per minute, with a feed rate of 
| 3/4 inches per minute, yielding a time per 
piece of 4.7 minutes. 

A helical plain milling cutter embodying the 
high rake angle principle is shown in Fig. 4. In 
front of the cutter can be seen three partially 
completed clutch dog cages that are used in an 
impact wrench. To machine the flats, three 
2.157- to 2.160-inch diameter cages are placed in 
a fixture on the table of a milling machine at the 
same time. They are located by means of a 0.250 
plus 0.001 minus 0.000-inch diameter construc- 
tion hole extending 3/8 inch deep into one face 
of the parts. This hole is later opened up and 
reamed completely through the cage. 

One flat on each of the three clutch dog cages 
is machined at a time. The parts are then indexed 
by hand and the second flat cut, the same pro- 
cedure being followed for the third flat surface. 
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Fig. 4. A helical plain mill- 
ing cutter having an unusu- 
ally high rake angle of 25 
degrees is now being used to 
mill one flat on each of three 
clutch dog cages at the same 
time. The cutting speed has 
been increased approximate- 
ly 95 per cent. 


Both the helix angle and the rake angle of this 
4-inch diameter by 8-inch long milling cutter are 
25 degrees. Normally, the helix angle would be 
the same, but the rake angle would be approxi- 
mately 10 degrees. With the cutter operating at 
186 surface feet per minute and the table feeding 
at a rate of 9 inches per minute, three flats are 
machined on the SAE 4140 leaded steel parts in 
1.95 minutes. Thus, by using the high-rake cutter 
it was possible to almost double the original rate 
of 96 surface feet per minute. Former feed rate 
was 3.8 minutes. 

In Fig. 5 can be seen the machining of an SAE 
4815 drop-forged steel clutch dog for a rotary 
impact wrench. The high-rake form cutter being 
used shapes the inner profile and flanks of the 
part—consisting of two 0.906- to 0.908-inch radii, 
two 0.040-inch radii, and a 0.447- to 0.449-inch 
radius groove—as indicated by heavy lines in the 
side view in Fig. 6. 

Two work-holding fixtures are bolted to the 
table of a Sundstrand Rigidmil. Each fixture ac- 
commodates one clutch dog which is located by a 
pin inserted into the 0.3452- to 0.3457-inch diam- 
eter hole. With the 4 1/2-inch diameter one-piece 
form cutter (having a rake angle of 19 degrees) 
rotating at a speed of 243 surface feet per minute, 
the table is fed past for a conventional milling 
cut at the rate of 8 inches per minute. This is a 
substantial increase over the former surface speed 
of 69 feet per minute with a feed rate of 2 inches 
per minute. 

A noticeable decrease in the cutting time has 
also been effected. Whereas 1.3 minutes were for- 
merly necessary to complete the cut, it is now 
being accomplished in 0.8 minute. The surface 
finish of the groove, as recorded by a Brush 

















Fig. 5. Form-milling 
flanks and inner pro- 
file of a drop-forged 
steel clutch dog. Sur- 
face finish, employ- 
ing this solid high- 
rake form cutter, is 
held to an average of 
12 micro-inches. 


surface analyzer, averaged 12 micro-inches. It 
should be noted that the flow of coolant has been 
shut off in Fig. 5 for the sole purpose of showing 
the cutter more clearly. 

A milling operation of a more complicated 
nature is involved in the machining of a station- 
ary punch die for a pneumatic pressing tool, 
Fig. 7. Although the part is small—about 
33/64 by 3/4 by 1 1/16 inches—twenty-five ta- 
pered teeth and two wider protrusions must be 
shaped on its upper surface. The basic shape of 
the teeth is formed by the two high-rake form 
cutters illustrated. 

Prior to taking the first tooth-forming cut, the 
bottom channel is machined along strips of Ketos 
tool steel. The cutter at left-hand side in Fig. 7, 
having a rake angle of 26 degrees, is then used 
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to shape six rows of serrations lengthwise along 
the top surface of each strip. Following this, the 
individual parts are cut off from the strip in 
lengths of 0.508 to 0.512 inch. 

Cross-serrations are machined with the cutter 
shown at the right-hand side in the illustration 
The cutter is designed with a rake angle of 26 de¢ 
grees. This cut completes the tooth shape as de 
sired. With the exception of a few additional cuts 
to remove unwanted teeth and to reduce the 
height of other teeth, the upper surface of the 
work-piece can be considered finished. The sta- 
tionary punch die was tooled in this way from its 
inception. Because of this, a comparison cannot 
be made between machine settings used with 
high-rake milling cutters and those used with any 
previous setups. To give an idea of what is being 


Fig. 6. Clutch dog for an im- 
pact wrench is forged from 
SAE 4815 steel. The contour 
denoted by heavy lines is cut 
in one pass by 4 1/2-inch 
diameter form cutter illus- 
trated in Fig. 5. A rake angle 
of 19 degrees is ground into 
the tool. 


MACHINERY, 


Fig. 7. Machining of several rows of tapered teeth on the upper surface of this 
part involves the use of these two high-rake form cutters. Both cutters have a 
rake angle of 26 degrees, each of them forming serrations in one direction. 


done, however, it can be mentioned that the 
form cutter (right, Fig. 7) used to mill the cross- 
serrations is operated at a speed of 114 surface 
feet per minute with a feed of 4 inches per min- 
ute. Another advantage gained with the high- 
rake cutters is that no deburring is required after 
either milling operation. 

An instance where the cutting speed was 
tripled is in the machining of a lower bearing 
cage for a rivet pull-gun, Fig. 8. The 0.433- to 
0.441-inch wide slot in the bronze part was milled 
at a speed of 392 surface feet per minute with a 
table feed of 4 inches per minute. A check of the 
machine was made in accordance with the points 
brought out previously for the efficient applica- 
tion of high-rake cutters. After such a slotting 
cutter (36-degree rake angle) was mounted on the 
arbor, it was found possible to increase the cut- 
ting speed to 1180 surface feet per minute and to 
increase the table feed to 30 inches per minute 





without sacrificing either total tool life or tool life 
between grinds. 

Resharpening these cutters presents no prob- 
lem. It can be accomplished on the same equip- 
ment that is used for grinding conventional 
cutters, and can be handled by the same oper- 
ators. The only precaution necessary is to hold the 
original rake angle. Cutters are usually pulled 
from the machine when they show a wear land 
ranging from 0.010 to 0.015 inch. They are then 
reground only to a point where 0.002 to 0.004 
inch of the wear land is still visible. 

In fairness, it should be brought out that the 
magnitude of the gains in speeds and feeds that 
have been put forward is not necessarily due to 
the use of high-rake angle cutters alone. It is 
probable that some increase could have been 
realized with standard cutters in the light of ma- 
chine improvements made prior to the use of 
high-rake cutters. 


Fig. 8. Machine settings for milling 
the slot in this bronze lower bear- 
ing cage have been increased by 
the use of cutters having 36-degree 
rake angles. Cutter speed has 
changed from 392 to 1180 surface 
feet per minute, while table feed 
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has been increased from 4 to 30 
inches per minute. 





By C. H. BEATTIE, Tool Engineer 


Santa Monica, Calif., Division 
Douglas Aircraft Co., Inc. 


LUMINUM strip which tapers in thick- 
A ness along its 30-foot length is cold- 
rolled to a perfect hat-shaped section 
through the use of a split male die. The operation 
is performed on a Yoder cold roll-forming ma- 
chine at Douglas Aircraft’s Santa Monica, Calif., 
Division. Thickness of the strip, part of a hori- 
zontal stabilizer, varies from 0.035 inch at one 
end to 0.070 inch at the other. The heading 
illustration shows the strip emerging from the 
final pair of rolls of the machine. 

Designers originally specified tapered strip in 
order to obtain the necessary rigidity at the root 
end of the structure and, at the same time, to 
save weight at the opposite end, where the 
strength factor is only one-half as critical. A 
problem in forming developed when the tapered 
strip was rolled on existing equipment. 

Since the strip varied in thickness, it was not 
confined completely in the normal clearance 
space between the male and female dies as it 
advanced through the rolls. After subsequent 
heat-treatment, the strip was straightened on a 


Bhat 


Fig. 1. The male roll die consists of two half 
sections, separated by a neoprene washer. 
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stretch-leveling machine. At that point, an unde- 
sirable nonuniform elongation occurred—from a 
slight amount at the thick end to an excessive 
amount at the thin end. 

An attempt to compensate for the taper was 
made by manually adjusting the rolls of the ma- 
chine for the final passes, but the improvement 
was insufficient for production requirements. 
Furthermore, in the stretch-leveling, tolerances 
were not held satisfactorily. 

The tooling department then designed a split 
male roll die, the halves of which were separated 
by a washer of sheet neoprene of 50 Shore hard- 
ness. The die is illustrated in Fig. 1. (Hat sec- 
tions from each end of the strip are seen immedi- 
ately below the die.) In its normal expanded 
condition, the male roll die adequately fills the 
female cavity, with sufficient clearance for a strip 
thickness of 0.035 inch. 


Fig. 2. Rubber cushions 
between the top roll bear- 
ing shaft and its adjusting 
screws provide a constant 
pressure on the work. 





During the operation, the strip advances 
through the machine, thin end first, and the 
male die keeps contracting to accommodate the 
increasing thickness of the strip. Proper roll- 
forming is possible if constant pressure is main- 
tained between the rolls. To keep this constant 
pressure—roll for roll—and still compensate for 
the varying stock thickness, a box containing a 
rubber cushion is located in each side of the ma- 
chine, between the top roll bearing shaft and its 
adjusting screws, as shown in Fig. 2. 

Tooling for the stretch-leveling consists of two 
clamping stations, one of which appears in Fig. 3. 
The stations assure uniform elongation over the 
entire strip length. The top section of each sta- 
tion is of hardwood, and matches the external 
contour of the hat section. Cylindrical filler blocks 
are of duralumin, turned to increments of 0.006 
inch on the diameter and anodized. 


Fig. 3. One of the two 
clamping stations provid- 
ing uniform elongation 
of the strip during the 
stretch-leveling operation. 


158—MACHINERY, March, 1957 









OMING up with equipment replacement 
ideas at A. O. Smith is the job of every em- 
ploye. This is just one phase of a contin- 

uous drive to improve product quality and reduce 
costs and, at the same time, improve job condi- 
tions and safety. Given the proper organizational 
emphasis and stimulation, equipment ideas can 
be plentiful. Carrying out some of these ideas 
becomes a matter of getting the most effective 
use from the money invested, and the priority 
of proposals with relation to the amount of capi- 
tal funds available has to be determined. Replace- 
ment is not always the best answer. Sometimes 
a closer look at the problem indicates that major 
overhaul is sufficient for the application, or may 
point to an entirely different way of doing things. 
While new products or process changes are 


Fig. 1. Central Staff Machine 
Tool and Equipment Com- 
mittee of A. O. Smith Cor- 
poration is shown in session. 
Left to right are Sig Rudorf, 
technical assistant to the vice- 
president in charge of manu- 
facturing; Walter Froder- 
man, in charge of purchasing 
for buildings and _ equip- 
ment; Elmer Wéiderborg, 
manager of the General Serv- 
ices Division, which includes 
the tooling production cen- 
ter; and P, A. Scheuble, ad- 
ministrative assistant. 


By F. S. CORNELL 
Executive Vice-President 
A. O. Smith Corporation 

Milwaukee, Wis. 


major factors in creating a need for replacement 
of machines or equipment, a wide range of othe 
opportunities exists. Not only are the production 
engineering, plant engineering, and tooling or- 


ganizations involved, but recommendations come 
from production supervision and cost reduction 
teams that consolidate ideas of the various de- 
partments involved. 

Profit Improvement Committees in each of the 
product divisions at A. O. Smith have proved 
very effective. Specific equipment proposals re- 
sulting from such effort are reviewed after all 
the facts have been gathered, and recommenda 
tions are made for their inclusion in the capital 
budget. Not all proposals are of a capital nature 
and worthwhile recommendations dealing with 
minor changes in production methods and the us« 
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essentially 


of small tools are taken care of by the operating 
budget. Sometimes it cannot be afforded not to partment, and equipment manufacturers. Special 
adopt them. 
One of the first steps in developing a potential tral Tooling and Equipment Design Groups. 

equipment idea is to determine the best equip- Wide coverage of the metalworking industry 
ment for the job. The procedure for this varies by means of field trips and perusal of trade maga- 
among the company’s eighteen divisions, but zines and manufacturers’ literature is deemed es- 
involves close coordination between sential to prevent insulation of the technical 


Fig. 2. (Below) Machin- 
ery and Equipment 
Analysis form comparing 
two existing planers with 
proposed purchase of 
new planer type mill. 


a. OG. SEITE Corpersstoe 
P8068 Rev. Pie. -Fis tenets 


MACHINERY AND EQUIPMENT ANALYSIS | 


| 17 Anticipated Service Life 8 years 
PRESERT EQUIPHERT NEW EQUIPMENT 18. Cost of Equipment (include engineering) $ 10,000 
19. Installation and rearrangement cost 
Manufacturer (2) Planers Manufacturer Th : 20. Cost of additional itees needed to 
Type ané Size txktx20# "oe Type and Size SL® x SL" x 20 FP. MBS i pervies equiguant 
Machine Bo. 2523 2906 ~ Model Description __| 2!- “Going-in” Costs 
Year Bilt 1927 1930 — Se Estieate by _}.Mameon “pate 5/25/55 22. Other expensed iteas 
23. Total cost of replacement 


the shop, engineering department, purchasing de- 


equipment problems involve the company’s Cen- 
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Manufacturer Two (2) Plan Manufacturer eo z= 
| Type and Size bt x ht x 2a — a 3! x2" Type and Size oF 
Machine No. 2523 ex Model Description pss 
| Year Built 1927 is Estimate by . <—_s 
| ANNUAL AVERAGE OPERATING COMPARISON OF PROPOSED ALTERNATIVE we. PRESENT EQUIPMERT 
| | Savings of proposed ] Additional Costs 
L = COST ITEMS | ___over present | over present 
I + 





Direct Labor 
indirect Lapor 

Fringe Benefits (Use St of | and 2) 
Maintenance and Repair (exclude aajor overhau!) nine 
Tools (Production, duraple and perishable) | et 2 | 
Scrap and Rework rl ¢ io 

Dow Time mt 

Power Costs $! 

Svocontract Cost yy 





$ 


Property Taxes and insurance 
Other items such as: income increase due to = } 
increased capacity (if utilized), material cost, ! 
cost of space (if significant) Specify 
Total $ _ — (8) 


=~SGeeran fun = 








12. Annual Gross Savings of proposed over present (as ainus 8) $ 
— er) 
[eo COST ANALYSIS a F e 
new EQUIPMENT or alternative of overnay 











ANNUAL AVERAGE OPERATING COMPARISON OF PROPOSED ALTERNATIVE wa. PRESENT EQUIPNERT 





™%. Suotract item (13) 








cost ITEMS 





Savings of proposed Additional Costs 25. Net cost of replacement or overhaul 3 __10,000 
over present over present . 
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indirect Lapor 

Fringe Benefits (Use Si of | and 2) 
Maintenance and Repair (exclude sajor overhaul) 
Toots (Producti, duracle and perishable) 
Scrap anc Rework 

Dow Tine 

Power Costs 

Swocontract Cost 


« Property Taxes and Insurance 


Other items such as: income increase due to 


increased capacity (if utilized), material cost, 


cost of space (if significant) Specify 
Total 


See Instructions) 






reece 5 ewes | AVERAGE BET SAVINGS DURING SEAVICE LIFE. 
—}— ; SEO PERO 2. $ 0 


innual gross savings - From (12) above 














Less average anticipated repair costs 250 








—— > --——- 23. 

oes ye ae te | ae Se WD. Adjusted gross savings (28) winus (29) $ (250) j 
} a | wan 31. Mnnval savings required to give desired 

atta entiengepeminiarareontaneenasts | $$ $_$______ — return for period of anticipated 

Shi AU Ag, wee!" Y" eis service life in (17) avove __2,70_ 

15,000 en j m2} —_ (Use Momogram) 

i 2400 sastovialantie | 32. mnnual average Net savings during 
| | | aticipates service life (30 minus (21) $ (3,000) 
| = * 
| | 
H } 
| § 392225 (a) | $ ____3k00_(a) 








Annwal Gross | Savings of proposed over present (A minus 8) $ 35,825 
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Resale, Salvage or 


CaPiTAL COST MHALYSES 
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NEW EQUIPMENT (or alternative of overhau!) =| doproved by 












Anticipated Service Life 


























Comments 





Conversion value $__15,000 8. Cost of Equipment (include engineering) $ 165,000 | 
1%. Remaining useful life | 19. Installation and rearrangement cost é 
for this aplication | 20. Cost of additional items needed to 7,000 
vefore necessary eajor | service equipmert £2000 j ‘s 
overhau! Must overhaul soon years. 21. “Going-in” Costs Pea Fig. 3. (Above ) Alterna- 
15. Cost of major overhaul $ ne 22. Other expensed i tens ; : 
16 Useful life after overhav! § years. | 23. Total cost of replacement 173,500 live of fe overhauling the 
MOTE: Attacn separate nachinety and Equipment | M+ Seetract ites (13) —15,000_. two existing planers is 
Sheet for alternat t evernaul. 25. Met cost of reptacement or overhaul 158,500 i d hi 
OA Re SUMMARY (See Instructions) Sd 1 anatyse on ihis form. 
KUMBER OF YEARS TO RETURN INVESTMENT AVERAGE WET SAVINGS DURING SERVICE LIFE A loss of $3000, as 
26. Beqired 4 return on investment 20 st | 2%. «=mnwal gross savings - From (12) above $ 35,825 ! shown by Item 32, would . 
2. Less average anticipates repair costs 600 4 
27. Wunder of years to return %. Adjusted gross savings (28) sinus (29) $35,225 result from such action. 
investment at f required 31. Annual savings required to give desired 
return (Use homogran) un years return for period of anticipated 
service life in (17) aoove SS] 
(Use homogram) 
32. snnwal average Net savings during ad 





anticipated service ti fe (30 minus (31) $ 2,225 





Item #27 falls within risk period of utilization and still provides for 20% return 
on investment. When comparing overhaul versus buy situation, Item #32 is plus $2,225, as 
compared to minus $3,000 for overhauling old equipment. Purchase is desireable. | 


(See attached analysis for overhaul) 
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people from new advances. Tied in with the 
evaluation are the associated problems of space 
requirements, installation costs, the need for aux- 
iliary equipment, and the timing involved, Em- 
phasis is placed upon actual performance tests 
and observation of the machine in action to de- 
termine the feasibility of a proposal. 


Selection of Replacement Equipment 


The actual process of selecting new equipment 
varies widely, but should incorporate certain 
basic steps. It is easy to fall into habit patterns, 
such as replacing a worn milling machine with 
one larger and more powerful, without studying 
the actual processing of the work-piece. This 
should always be done to determine if the tech- 
nological progress which has been made since 
the first machine was bought might not make it 
more desirable to broach instead of mill, or 
precision-cast to size instead of machining at all. 
It is preferable to consider first the products, then 
processes, and, finally, the equipment to carry 
out the process. 

Once this is established, it is necessary to ar- 
rive at a mental picture of the desired piece of 
equipment. In many cases, a specialized piece of 
equipment is indicated. When the shop and en- 
gineering people have pooled their thoughts, and 
several alternatives present themselves, prelimi- 
nary discussion with equipment builders may 
prove stimulating and informative. At some point, 
however, a specification of what is desired must 
be prepared. It is unfair and impractical to call 
machine tool builders into a plant and expect 
them to ferret out facts and referee diverging 
demands. This leads to wasted effort in the prep- 
aration of proposals, to widely differing concepts 
among competing vendors, and, consequently, to 
quotations which are not comparable. 

Vendors should be approached with a clearly 
stated problem, and, perhaps, sketches or specifi- 
cation sheets showing the dimensional range 
necessary. Also, the desired capacity in terms 
of horsepower, required speeds and feeds, dura- 
bility of construction, and the anticipated service 
life should be given. Then, the vendors can com- 
pete on a fair basis, without compromising their 
individuality in executing the detailed design. 
When bids are received, whether the equipment 
is specialized or standard, it is well to prepare a 
comparison sheet, where the features offered by 
each builder are compared to each other and to 
the specification. Such items as vendor reputa- 
tion, delivery, costs, and financial arrangements 
(such as progressive or advance payments), in 
addition to purely mechanical matters, should 
receive consideration. 


Objective Analysis of Performance 
Important Factor 


Insofar as practical, an objective determination 
is made of the operating expense, including 
quality, as represented by the amount of scrap 
produced, the number of parts requiring rework, 
and inspection costs. Furthermore, attention is 
given to the potential volume of work that can 
be produced, since utilization of the equipment 
will determine, to a large degree, its economic 
necessity. Possible increase in income through in- 
creased capacity is also considered. 

Often, cost savings and increased income are 
not sufficient to justify a replacement. However, if 
major overhaul of the present equipment is im- 
minent, such costs may be the deciding factors 
for replacement. Too much emphasis on cost 
factors presents the danger of neglecting practical 
aspects, and as many of the intangibles as pos- 
sible should be eliminated. The final answer, of 
course, must be based on judgment, using the 
cost factors as a guide. The results of the analysis 
are summarized on a Machinery and Equipment 
Analysis form which will be described and illus- 
trated later in the article. 


Review of Replacement Recommendations 


To get the maximum benefit of company-wide 
experience in equipment selection and purchase, 


proposals are reviewed by a Central Staff Ma- 
chine Tool and Equipment Committee, Fig. 1, 
which is comprised of representatives from the 
manufacturing vice-president’s staff, the General 
Services Division, and Purchasing Department. 
This committee does not originate equipment re- 
quests, but reviews requests submitted by the 
divisions. Such a review covers a consideration of 
the need, the best equipment for the job con- 
sistent with cost and future requirements, alter- 
nate methods, an evaluation of the economics, 
and possible use of equipment located elsewhere 
in the company. Some flexibility in the operation 
of the committee is maintained, and it also has 
an interest in the proper maintenance and usage 
of equipment. Generally, the committee meets 
with the various divisions to review their equip- 
ment programs, prior to submittal as a capital 
expenditure program. 

A method for budgeting capital equipment ex- 
penditures is necessary to plan effective allocation 
of funds. This is achieved by each division de- 
veloping an advance plan for equipment needs in 
detail, and fitting each division’s requirements in 
with an over-all plan that produces the most ef- 
fective use of capital. Projects are arranged in 
order of importance, which allows flexibility in 
planning. The advance plan for a specified dolla 
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amount is approved by management, against 
which individual project requests are submitted 
for approval as the project planning becomes firm. 
This presents a more realistic picture of future 
expenditures. However, final approval by man- 
agement of each major expenditure must be ob- 
tained through an appropriation request, after 
screening against the advance plan and review 
by the Central Staff Machine Tool and Equip- 
ment Committee. 


Economic Analysis of Proposed 
Replacements 


The link between shop requirements and finan- 
cial considerations is provided by an economic 
analysis of the proposed replacement. While 
there are various methods of equipment replace- 
ment analysis available, none seemed adequately 
suited for the needs of the A. O. Smith Corpora- 
tion. It was felt, a method was needed that would 
supply simple and understandable rules, so that 
various proposals could be compared with regard 
to capital availability, and their acceptance or 
rejection explained. 

The method currently being used was de- 
veloped to emphasize the company’s viewpoint 
on utilization, return on investment, and over- 
haul-versus-buy situations, while at the same time 
drawing upon well-established principles used 
for many years in financial and engineering econ- 
omy studies. The physical and economic factors 
are related in a simple and realistic manner. At 
the same time, the method has enough flexibility 
to permit the evaluation of estimates and assump- 
tions to provide the best use of judgment. The 
arithmetic is made simple and understandable by 
using a house mortgage concept, where the 
equipment pays back the investment plus interest 
return on investment) to management through 
its savings and increased income. The calculation 
is made easy by the use of a nomogram which 
requires only a straightedge for solution. 

An actual case history will illustrate the func- 
tioning of the process. The general foreman of the 
Tool Division, a large operation at A. O. Smith, 
realized that present planer operations were not 
the fastest way to cut chips, in view of available 
planer type mills. Not only was the cost higher, 
but additional capacity was needed. Visits to 
various shops confirmed this, and it was decided 
to go into greater detail. 

Various machine tool manufacturers were con- 
tacted, and prints of typical jobs were given them 
for quotations on guaranteed production times. 
The Tool Division worked closely with the ma- 
chine tool manufacturers to establish the exact 
requirements, This information was presented to 
the Tool Division Profit Improvement Committee, 





162—MACHINERY, March, 1957 





a committee organized to act as a clearing house 
for profit improvement ideas. The potential 
looked good, and it was decided to work up a 
detailed economic analysis on the Machinery and 
Equipment Analysis form, Fig. 2. This was done 
jointly by the toolroom superintendent, the divi- 
sion accountant, and the division manager, who 
was in a better position to estimate the potential 
work the new machine tool might handle. 

Savings were based on direct labor costs and 
the fact that increased capacity would allow work 
that was presently subcontracted to be done in 
the shop. While savings were appreciable, the 
clincher was the expenditure that would be re- 
quired for overhaul of the old equipment. The 
effect of overhaul on annual costs shows up as 
Item 32. 

Actually the analysis consists of two alterna- 
tives: overhaul of the old equipment or the pur- 
chase of a new machine. Therefore, an analysis 
form was prepared for both cases, as seen in 
Figs. 2 and 3. The service life of the new equip- 
ment was taken as the estimated time before 
major overhaul would be required, since the 
equipment is considered to be in the replacement 
zone at this stage. It can be shown that, for all 
practical purposes, various service lives selected 
in this zone will not cause significant differences 
in the resulting net savings. A nomogram, Fig. 4, 
is used in the calculation. 

The economics being proved, the next step 
was the actual selection of the equipment. A 
comparative chart, Fig. 5, was developed for five 
different possibilities, which showed all pertinent 
specifications of different builders’ machines. This 
information was presented to the Central Staff 
Machine Tool and Equipment Committee, and a 
final selection was made by joint agreement 
among the members. 

The purchasing department is represented on 
the Machine Tool and Equipment Committee 
and works closely with the divisions in getting 
the best equipment for the job. This approach 
also ties in with perishable tools such as grind- 
ing wheels, drills, and cutters. Close touch is 
maintained with vendors to keep abreast of latest 
developments. 

The Division Accounting Department prepared 
the project request form, Fig. 6, which is the 
official request for management approval. The 
Machinery and Equipment Analysis form is at- 
tached. Upon approval of the project and the 
appropriation, the division can place the equip- 
ment on order. 

Generally, there are two basic replacement 
situations: 

1. The present equipment can no longer do its 
job because of wear, and a decision must be made 


whether to spend money on a major overhaul or Actually, both basic situations are present in 

replace it with the same or better equipment. A varying degrees in most any replacement prob- 

decision is mandatory. lem. Furthermore, the term “equipment replace- 
2. Factors other than wear enter into the pic- ment” can be broadened to include practically 

ture, such as obsolescence, and cost savings or in- any situation where costs can be reduced or prof- 

creased productivity makes replacement of the its increased by an expenditure. 

equipment appear attractive. While the illustrative problem is self-explana- 
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tory, special attention should be given to several 
points. The method used emphasizes utilization 
of equipment, since it requires that the capital 
return period reasonably correspond with possible 
use. There is some flexibility here, and it should 
be mentioned that this is not the so-called “pay- 
out method.” This test of utilization is not gener- 
ally applied for mandatory situations, since it 
would be academic in such cases. Loss in sales 
volume by not taking action overshadows other 
considerations. 

Also, both the purchase of new equipment and 
the overhaul of existing machines are considered 
as alternatives to the present situation. The study 
starts from the present time and is concerned only 
with what lies ahead, not past history. The an- 
nual average net savings during anticipated serv- 
ice life (Item 32) can be used as a guide to 
determine priority of replacement, within the 
mandatory and non-mandatory categories. This is 
a guide only, and should not be a substitute for 
good judgment. 

The anticipated service life for new equipment 
is based on the probable length of time before 
major overhaul will be required. Actually, this is 
not arbitrary, since the comparatively large out- 
lay of funds for major overhaul stimulates think- 
ing about new equipment, and, in many cases, re- 
placement is advisable. Only the salvage value of 
the old equipment is used to offset invested cash. 
Obviously, both the predicted salvage of the new 
machine and the present salvage of the old can- 
not be used. Also, the effect of taxes is not shown 
on the Machinery and Equipment Analysis form, 
since their impact is not clear cut and cannot be 
reduced to simple rules. The decision is first made 
on the basis of good engineering and business 
judgment, with the effect of taxes brought to 
bear subsequently. 


After installation of the new equipment, it is 
good business to double check actual results 
against those predicted. Sometimes, results vary 
widely from estimates. The review is important 
since it makes for improved judgment, and may 
aid in avoiding further mistakes. Also, if esti- 
mated savings are accomplished, this will encour- 
age further recommendations. 


Making Replacement Pay Off 


To make equipment replacement pay off, a 
coherent plan is essential. Such a plan should 
include an objective study of proposals and sup- 
port of them by records or reasonable estimates. 
Periodic check-ups should be made of equipment 
condition and operating costs; these may signal 
deterioration. Good working records are required, 
but they need not be expensive since they usually 
can serve multiple purposes. A good example is 
a maintenance record, which can be used both 
for historical information and as a working record 
to schedule maintenance. 

The economic analysis should consolidate en- 
gineering, cost, and financial factors involved, 
and a priority and timing of replacements should 
be established. Two-way communication between 
all levels in the organization is essential so that 
plans can be correlated with future company 
planning and capital availability. 

A broad management viewpoint is necessary 
in the allocation of funds for replacement pur- 
poses, the setting up of adequate reserves for re- 
placement, and an appreciation of its competitive 
position concerning the efficiency of its plant. 
Also, the program should provide proper equip- 
ment maintenance and constant supervisory ef- 
fort to instruct, and thus prevent mishandling of 
equipment. 


How to Chromium-Plate Titanium 


A process for electrodepositing hard protective 
coatings on titanium has been developed at the 
National Bureau of Standards. After forming a 
titanium-fluoride film on the surface, the metal 
can be electroplated with chromium. Heat-treat- 
ing the plated titanium for two minutes at 800 
degrees C. in an inert atmosphere greatly im- 
proves the adherence of the chromium coating. 

Titariium has a high strength-to-weight ratio 
and, therefore, ranks with steel and aluminum 
as a structural material. When in loaded contact 
with metals, however, titanium has a tendency to 
gall or seize. Another disadvantage is that this 
metal oxidizes at elevated temperatures. These 
undesirable characteristics can be minimized by 
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giving titanium a hard, oxidation-resistant coating 
of a metal such as chromium. Previous attempts 
at depositing metals on titanium have not been 
entirely successful, due to poor adhesion. 

Lack of adhesion is blamed on an oxide film 
that is believed to exist on the surface of the 
metal. In the recently developed process, the 
titanium-fluoride coating appears to prevent the 
formation of the oxide film. When the piece is 
placed in the plating bath, the titanium fluoride 
dissolves, permitting the chromium to bond di- 
rectly to the metal. Similar methods for deposit- 
ing copper and nickel on titanium have also been 
formulated, but the adhesion of these metals has 
not been as successful. 





O start a jet engine, it must be wound up 

to 25 to 40 per cent of its operating speed. 

Only then can its compressor supply the 
enormous gulps of air required to run the engine. 
The need for this high initial speed, coupled 
with the need for a highly favorable horsepower- 
to-weight ratio, calls for a starting device that is 
itself a turbine—a case of a small turbine starting 
a bigger one. 

One of the starters in wide use today is made 
by Hamilton Standard, Windsor Locks, Conn. 
For a power source, it uses compressed air from 
a ground supply; or, in the case of multiple- 
engine jets, it can use an air bleed from the com- 
pressor of another engine. The air is directed 
against the turbine blades in a 1000-mile-an-hour 
blast, spinning the turbine up to 50,000 R.P.M. 
Gearing reduces this speed to a suitable starting 
range. There is a single-direction clutch which 
automatically disengages the starter when the 
engine begins to run under its own power. This 
takes about thirty seconds. 

The starter assembly consists of an axial flow 
turbine, a gear train of approximately 13.6 to 1 
reduction from the turbine to the output shaft, 
the single-direction clutch, and two centrifugal 
cut-off switches. In addition, there is a combina- 
tion pressure-regulating and shut-off valve. 

One of the most intricate steps in the manu- 
facture of the mechanism is the machining of the 
blades of the turbine rotor. The blades are inte- 
gral with the rotor, being cut into the periphery 
of the rotor with an end-mill. Various models of 
starters are made, and the blades in each rotor 
have their own specifications in regard to shape, 
dimensions, and number. 


Blades are of two basic types: straight-cut, in 
which sides are parallel and thickness is the same 


from root to tip; and radial-cut, in which each 
side is radial to the rotor center and thickness 
increases from root to tip. Movements of cutter 
and work to obtain the basic blade type required 
are incorporated in the milling equipment. 

The Pratt & Whitney Keller seen in Fig. 1, for 
example, is used for blades of the straight-cut 
type. In the illustration, a thirty-one blade rotor 
has just been completed. The material is a steel 
forging (AMS 6415) having a hardness of 26 to 
32 Rockwell C. Later, it is heat-treated to 38 to 
41 Rockwell C. 

From root to tip, the blades measure 0.720 inch. 
The end-mill has a diameter of 0.187 inch—de- 
termined by the narrowest point of restriction be- 
tween blades—and operates at the full depth of 
cut. It is of high-speed steel, has a four-flute, fast- 
spiral body, and runs at 2500 R.P.M. At its end. 
the cutter is ground to produce a 7-degree taper 
for about one-third the distance up from the root. 
Being relatively slender, the end-mill has an 
unavoidable amount of spring. To gain accuracy, 
therefore, a second, cleanup cut is taken at the 
same setting. 

Milling of the blade profile is automatic, being 
controlled by the contact of an electric tracer 
spindle against a master mounted on an angle- 
plate above the work. Indexing the work from 
one blade to the next is performed manually. 
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Machining time minutes 
blade. 

Where higher production of straight-cut blade 
type rotors is indicated, milling is done on the 
battery of four Thompson automatic profilers 
seen in Fig. 2. One operator tends all machines. 
Essential difference in this instance is that the 
profile is controlled by a cam beneath the table. 
Also, while the same kind of end-mill is used, it 
operates at less than full depth for the first cut, 
then at full depth for the second cut. 

An angle-plate supports the rotor directly over 
the table center. In operation, the table rotates 
the work and cam as a unit, and moves toward 
or away from the spindle hydraulically under the 
direction of the cam. During the non-cutting por- 
tion of each cycle, the table is programmed to 
execute a rapid traverse by lugs on a disc on the 
side of the machine. These lugs control hydraulic 
valves. 

In the heading illustration is a close-up view 
taken during the cycling. After the work is in- 
dexed manually, the machine automatically cuts 


averages seven per 


Fig. 1. This view of the tracer-controlled 
profiler shows a rotor after all of its thirty- 
one blades have been cut. 





4 
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the blade, returns the work to starting position, 
and automatically shuts down. It is then indexed 
again. Spindle rotation is 3600 R.P.M. Blades are 
completed at the rate of one every sixteen 
minutes. 

For producing the radial-cut blade type, some- 
what more elaborate equipment is necessary. In 
this instance, the center line of the end-mill must 
remain radial to the rotor center at all points 
during the cut. The machine illustrated in Fig. 3 
is one of five “helix” mills developed by Hamil- 
ton Standard for this purpose. 

This work-piece is a thirty-eight blade rotor, 
with a blade depth of 0.550 inch. Two opposed 
spindles operate simultaneously, so that the rotor 
requires only nineteen indexing positions. Car- 
bide end-mills are used. Indexing is automatic, 
permitting the entire operation to be performed 
rapidly. 

The blade form is generated by a combined 
axial and rotative feed of the work across the 
path of the cutters. At the start of the cut, the 
forward face of the rotor is behind the end-mills, 





Fig. 2. The operator is removing a com- 
pleted straight-cut blade type rotor from a 
cam-controlled vertical profiler. 











Fig. 3. This ‘helix’? ma- 
chine has two opposed 
spindles which simultane- 
ously mill radial-cut blades. 


and the spindles advance toward center until 
both cutters are at proper depth. Then, with the 
spindles revolving around a fixed center line, a 
cam produces the axia' and rotative feed of the 
work. This continues until the cutters emerge 
from the rear face of the rotor. 

Next, the spindles proceed to retract, and the 
combined movement of the work is reversed. The 
cycle is completed with an automatic indexing 
of the work to the next blade positions. Cycle 
time for each two blades amounts to sixteen 
minutes. All thirty-eight blades are first roughed 
out, cutters are then changed, and the blades are 
finished. 

Radial-cut blades are also being produced on 
a Kearney & Trecker special multiple-spindle ma- 
chine. Five rotors are processed simultaneously. 
In this instance, the rotors are stationary during 
the cut, and all feed movements are incorporated 
in the cutter spindles. 

Tolerances at all points of contour for all rotors 
are held within plus or minus 0.003 inch. In later 
operations, the rotors are balanced and heat- 
treated, and blades are given a 0.006- to 0.009- 
inch chromium-plating to prevent erosion. For 
some of the rotors, the blades are shot-peened 
to provide added strength. 


National Bureau of Standards 
to be Relocated 


A tract of about 550 acres of land near Gaith- 
ersburg, Md., has been selected for relocation of 
the Washington laboratories of the National 
Bureau of Standards. This move will permit the 
Bureau to replace research facilities which over 
the past fifty years have become inadequate for 
current needs. 


Interferometer for Comparing Gage- 


Blocks to 0.0000001 Inch 


An interferometric comparator that can make 
routine comparisons of length to the nearest ten- 
millionth of an inch has been developed at the 
National Bureau of Standards. This extremely 
precise instrument will be used to check the size 
of master gage-blocks for industry. A device of 
this accuracy has been greatly needed because 
of the extremely small dimensional tolerances 
now required in a number of industries. 

At present, the Bureau calibrates master gage- 
blocks to one part in a million. Use of continually 
smaller tolerances, however, has caused machine 
tool manufacturers to request that procedures be 
developed to calibrate master gage-blocks on a 
routine basis to one part in ten million. Because 
of the extreme importance of this work, a govern- 
ment and industry sponsored research program 
toward this goal is now in progress. 

The precise interferometric comparator repre- 
sents an important step in this effort. A major 
problem still to be solved is the development of a 
means for absolute calibration of the Bureau's 
primary standard gage-blocks to the nearest ten- 
millionth of an inch. A study of gage-block ma- 
terials is also being made under this program. 

Like other interferometers, the new comparator 
determines the relative positions of surfaces by 
means of interference fringes formed by reflected 
light. However, in this instrument, greater ac- 
curacy is obtained by taking the readings directly 
from a micrometer screw instead of visually esti- 
mating the fringe displacements. Also, the meas- 
urement does not depend on the wave length of 
light used, since white light instead of monochro- 
matic can be employed to produce the interfer- 
ence fringes. This greatly simplifies the measur- 
ing procedure, and operator training is minimized. 


_ 
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HEET-METAL products can be protected Tough and resilient, the coating is a synthetic 

from die marks and scratches during press op- resin, identified as EC-968 by its supplier, Min- 
erations by a new spray coating. Following fab- nesota Mining & Mfg. Co.’s Adhesives and Coat- 
rication, the coating is readily stripped from the ings Division, Detroit. The coating is shock ab- 
surface. Use of the substance has the added ad- sorbent and shows high resistance to abrasion 
vantage of extending the life of dies and rolls, and to deterioration by water, gasoline, or oil. 
because of its cushioning effect. It can be peeled off in large sheets by hand or 


Fig. 1. A stainless-steel let- 
ter “O” for a sign is rolled 
to shape. After the sign 
is erected, the protective 
coating will be stripped off. 
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Fig. 2. Unmarred condition of the metal 
can be seen where a small section of the 
coating has been stripped off. 


with an air jet. A properly applied film gives full 
protection, yet is easily removed, because its 
cohesive, or film, strength (ability to withstand 
self-rupture ) is greater than its adhesive strength 
(ability to stick to a surface). 

The protective coating can be applied to flat 
sheet or coil stock at the mill, or between manu- 
facturing stages. It should not, however, be used 
on parts or sheets that are to be stored outdoors. 
Constant weathering and sunlight will cause the 
coating to increase in adhesiveness to the point 
where it can no longer be stripped from the 
metal. 

At the Hutchinson Sign Co., Trenton, N. J., 
EC-968 is sprayed on stainless-steel sheet before 
forming to odd and complex shapes such as letters 
or numbers. This activity is shown in the heading 
illustration. The coating remains on the metal 
through all handling, forming, drilling, cutting, 
and bending operations, and even during ship- 
ment and erection of the sign. A long section of 
coated stainless-steel sheet is shown in Fig. 1 
being bent to form the letter “O.” Good flexibility 
enables the coating to withstand cracking or 
buckling during bending. 

Because of the intricate forming operations re- 
quired in producing stainless-steel sheet-metal 
letters, it is necessary to strip a portion of the 
coating at a time. A small section is shown being 
removed in Fig. 2 to facilitate a hand-cutting 
operation which must take place before the work 
can be processed further. Heavy gougings and 





Fig. 3. The water-cooler top plate goes through seven forming operations, 
yet the coating is flexible and tough enough not to crack or buckle. 






























scrapings in the coating can be seen, vet the 
metal itself is unmarred. 

In forming top plates for water coolers, 
L. F. Grammes & Sons, Inc., Allentown, Pa., 
spray-coats stainless-steel sheet to protect it from 
die marks. Before using the coating material, die 
marks appeared along sharp bends. A consider- 
able amount of hand buffing was needed to re- 
move all the marks. 

The coating is sprayed on the sheet and air- 
dried for four hours. The sheet is then placed in 
a press and oiled thoroughly. Seven forming op- 
erations follow, the coating is stripped, and the 
work is polished chemically. In Fig. 3, the top 
_ after forming 

center ), and after stripping and finishing opera- 
tions have been completed (right 














plate is shown after spraying (left 
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Wiping Out a Production 


Problem 


By Hans W. Preuss, Industrial Engineer 
Voicewriter Division 
Thomas A. Edison, Inc. 
West Orange, N. J. 


NE of the biggest problems encountered in 

manufacturing the Voicewriter office dictat- 
ing machine is cleanliness. Many parts of this in- 
strument are so delicate that they must be 
handled with tweezers; other parts are machined 
to very close limits of accuracy and surface finish. 
Because of the nature of the work, it is essential 
that no lint, oil, or metal filings be allowed to 
enter into the assembled mechanism. 

With this in mind, the rags usually found in the 
plant have been replaced by disposable paper 
wipers developed by the Scott Paper Co., Ches- 
ter, Pa. These wipers are virtually lint-free and, 
being used but once, eliminate the possibility of 
transferring unwanted particles from one job to 
another. 

Some phases of the assembly work required on 


Fig. 1. In @ temperature- end humidity-controlled 

room, final inspection is made on sub-assemblies for 

an office dictating machine. All of the components 
must be absolutely lint-free. 
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the dictating machine are performed in a special 
temperature- and humidity-controlled room. Per- 
sonnel must wear lint-free smocks to help reduce 
the possibility of circulating dust particles in the 
air. Under such circumstances the paper wipers 
have proved indispensable in maintaining compo- 
nent cleanliness during assembly, Fig. 1, as a 
small bit of fuzz settled in the mechanism could 
result in rejection of the entire unit. 

Delicate assembly is not the only application 
for the wipers. They are being used to equal ad- 
vantage in the shop for cleaning machines, tools, 
and parts. The bolster plate of a punch press is 
shown being cleaned in Fig. 2 prior to being set 
up for a new run of stampings. Other areas of use 
are in the plating room, paint shop, and silk 
screening department. In the plating room, the 


Fig. 2. Cleaning the bolster plate of a punch press 

before setting up new tooling. These embossed, dis- 

posable paper wipers are being used extensively in 
a great many similar applications. 











Fig. 3. Working first with machines, cutting oils, and 
chips—and then with blueprints—calls for quick, 
safe hand wiping before tackling the paper work. 


wet strength of the wipers is especially important 
as the steam from the cleaning baths causes a 
great deal of perspiration. 

Tiny metal chips that become lodged in wiping 
rags can in addition to damaging machinery and 
delicate work-pieces, cause injury to the workers 
using them on hands and face, Fig. 3. Thus the 
safety of disposable paper wipers is not over- 


looked 


Applying Aluminum Oxide to Metals 


A thin protective coating of aluminum oxide 
can now be applied to all common engineering 
metals except chrome and nickel plate. During 
the process, known as Flame-Plating, the tem- 
perature of the metal being coated does not ex- 
ceed 400 degrees F. This allows all the metallur- 
gical characteristics of the metal to be 
retained. 

The aluminum-oxide coating is abrasion, chem- 
ical, and high-temperature resistant. It also has 
a porosity of less than 1 per cent. Coated surfaces 
can be ground and lapped to a 1-micro-inch 
finish. The finish in the as-coated condition is in 
the 125- to 150-micro-inches range. 


base 





The effect of precise measurement on modern 
living standards is forcefully demonstrated in a 
new traveling exhibit, “The Story of Measure- 
ment.” Prepared for the DoALL Co. by the Wilkie 
Foundation of Des Plaines, Ill., in cooperation 
with leading museums and universities, this ex- 
hibit is the second in a series created to portray 
the improvement of material 
through the use of tools. By the graphic use of 
three-dimensional display panels and large, full- 
color screen slides, “The Story of Measurement” 
dramatically portrays the development of meas- 
urement standards, techniques, and instruments 
used to control the quality of work done by ma- 
terial shaping tools. 

Typical of the many standards shown on the 
panels is an exact replica of man’s first measure- 
ment standard, the Egyptian cubit stick, dating 
back 5000 years. This first recorded standard of 
linear measure was based on parts of the human 


man’s welfare 


Progress Through Measurement Seen in Traveling Exhibit 
















In Flame-Plating, developed by the Linde An 
Products Company, a division of Union Carbide 
& Carbon Corporation, New York City, particles 
of the coating material that are suspended in an 
blasted 
onto the surface of a work-piece when detonated 


explosive gas become molten and are 


with a specially constructed gun. The particles 
build up on the work-piece and fuse together 
until the desired thickness is obtained. While the 
bond to aluminum is exceptionally strong, the 
adhesion to other metals is more than adequate 


body—the “Royal Cubit” having been decreed by 
an Egyptian Pharaoh as the length of his forearm 
Wooden “working cubits” were checked against 
a black granite “master cubit” each month to 
assure a uniform standard of size. 

Visitors are encouraged to handle the latest 
precision measuring tools used tor quality con 
trol. 
comparators capable of detecting deviations as 


These include electrical and mechanical 


small as one millionth of an inch. Also shown is 
the use of optical flats, with monochromatic light 
generators, to show interference bands of light by 
which minute variations in flatness, size, and fin 
ish can be interpreted into linear measurement 
the north- 


The exhibit is currently touring 


eastern states, and, during the 1957-58 season 
will be in the Southeast. Information regarding 
further details and bookings may be obtained by 
writing The DoALL Co., Gage Division 254 N 
Laurel Ave., Des Plaines, IIl. 
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ARTS for hydraulic lathe headstocks and 

air-gage tracer systems are now being finish- 
machined, assembled, and tested in a carefully 
regulated atmosphere at the Monarch Machine 
Tool Co., Sidney, Ohio. Close-tolerance machin- 
ing, grinding, and honing are confined to one 
glass-enclosed room in the newly expanded hy- 
draulics department, while another room is set 
aside for final assembly and testing of completed 
units. Temperature and humidity are both closely 
controlled in these areas. The facilities were built 


Controlled 
Facilitates the 


Hydraulic 


Valve-stem of an air-gage tracer 
is ground in the finish-machining 
area. Uydraulic headstocks and 
tracer systems are assembled be- 
yond the glass partition. 


to increase production and, at the same time, 
maintain the accuracy required. 

Assembly operations are handled on a straight- 
line production basis. One feature of this arrange- 
ment is the positioning of specially designed test 
fixtures at strategic points. Headstocks are tested 
on shortened versions of the beds used on regular 
production lathes. After each headstock has 
passed operating tests, it is sent as a unit to the 
final-assembly department. Tracer units are han- 
dled in a similar manner. 


(Left) The 3-inch diameter bore of a headstock 
valve selector body is honed in one section of the 
newly enlarged facilities. 


(Below) A 3/16-inch diameter hole is accurately 
ground in a headstock valve sleeve on a Moore jig 
borer equipped with a Vulcan air head. 





Environment 
Production of 
Components 


(Above) Following honing, a 
tracer valve is checked with a 
Sheffield Precisionaire gage. Taper, 
roundness, straightness, and size 
are held to within 0.0001 inch. 





(Left) Form-grinding a porting 
vee in a lathe headstock valve- 
stem is handled on a_ surface 
grinding machine equipped with a 
Panto-Crush dressing attachment. 


(Right) Assembled air-gage tracer 
power unit, at right behind oper- 
ator, is checked with this special 
test rig. Indicator in place of cut- 
ting tool on tracer-slide must fol- 
low master within 0.0001 inch. 
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By Ricuarp L. THOEN 
Staff Engineer, Mechanical Division 
General Mills, Inc. 


Minneapolis, Minn. 


N general, runout measurements are not du- 
plicated on different sets of mounting cen- 
ters. The observed runout changes from 

one set of mounting centers to another. In many 
cases, this deviation is small compared with the 
runout tolerance for the part and thus is of no 
concern. However, in certain types of precision 
manufacture it is not uncommon for the runout 
variation from mounting center to mounting cen- 
ter to exceed the runout tolerance. Examples of 
this situation are parts that will run true while in 
the machine but vet show excessive runout when 
on a set of inspection centers. The causes of run- 
out variation and the ways of preventing its oc- 
currence are dealt with in this article. 

Basically, if the axes of the two center cones 


in the part are not coincident, part runout will 
be sensitive to any geometric difference between 
sets of mounting centers. Special cases having this 
characteristic are shown in the two-dimensional 
diagrams, Figs. 1 through 4. The problem is ac- 
tually three dimensional as the cone axes need 
not intersect, but for purposes of general discus- 
sion a simplified two-dimensional explanation is 
adequate. 

An arbor that happens to run true on a particu- 
lar set of centers is shown in Fig. 1. The included 
angles of all four cones are equal, the axes of the 
mounting center cones are coincident, the two 
part center diameters are equal, and the axes of 
the part center cones intersect at a point external 
to the arbor. This point of intersection could lie 





Fig. 1. Arbor that happens te 





run true on a particular set of 

centers. View Y shows the ar- 

bor after going through a rota- 
tion of 180 degrees. 
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anywhere inside or outside the arbor, but runout 
variations will be somewhat greater with the con- 
dition shown. 

The same arbor is mounted on a different set 
of centers in Fig. 2. All conditions are the same 
as for Fig. 1, except that the included angles of 
the mounting center cones do not equal those of 
the part center cones. As a result, the arbor does 
not run true. In order to compute the magnitude 
of the runout, it is necessary to assume a point at 
which the axes of the part center cones intersect. 
The derivation of the runout formula, Equation 1, 
is too lengthy to be given here. However, assum- 
ing the axes of the part center cones intersect at 
a point ten arbor lengths to the right of the right 
center, the magnitude of the runout at the point 
shown is 


where 


\A!= 10 B: and 


R = total runout, inches; 

D = major diameter of part centers, inches: 

d = minor diameter of part centers, inches; 

B = relative skewness between axes of part 
center cones, inches per inch; 
nominal half angle of all cones, degrees; 
error in half angle of mounting cones, 
inches per inch. 


Fig. 2. These centers have a 
cone angle greater than nomi- 
nal. Arbor is the same as 
shown in Fig. 1, and nominal 
cone is shown in broken lines. 


Example 1. Let D = 0.110 inch, d = 0.047 inch, 
A = 30 degrees, and AA = 0.0040 inch per inch. 
Also, assume that the axes of the left and right 
part center cones are skewed with respect to the 
longitudinal axis of the arbor by 0.00015 inch 
and 0.00025 inch, respectively, in the distance 
between their outer and inner rims. 

The distance between the outer and inner rims 
is equal to (D—d)/(2 tan A), or 0.055 inch. Thus 
the relative skewness of one part center cone to 
the other is B = (0.00015 + 0.00025) /0.055, or 
0.0073 inch per inch. 


Then, from Equation 1, 
(sSt6 !. () 047 = 
R «naman aaa | A | ES 
O.id 


0.00032 inch 


0.110 we | 
———— ee |d« 20.0040 
0.866 } 


The runout on the left side of the arbor, shown 
in Fig. 2, 


mounting center cone angle were increased, since 


would not increase appreciably if the 


the contact would be solely on the outer rim of 
the part center. However, Equation | is limited 
to the range in which contact with the mounting 
centers occurs on both outer and inner rims of 
the part centers. This is the reason for the limit- 
ing condition Al= 10xXB. 

In Fig. 3, the same arbor is shown mounted on 
a set of centers under the same conditions as 
specified for Fig. 1, except that the axes of the 
mounting center cones intersect at a point out- 
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side of the right center. Except for one point ot 
rotation, the arbor location is ambiguous; that is, 
it does not make positive contact with the mount- 
ing centers. (This is one reason for the nonuni- 
form rotational drag that often occurs in prac- 
tice.) However, for purposes of discussion, 
assume that the arbor is pressed downward and 
to the left and that the axes of the mounting 
center cones intersect at a point ten arbor lengths 
beyond the right center. For these conditions the 
runout at the point shown is 


r— (100 D+d 
Cos? A 





ma) S (2) 


sin2A 
where 
S = B; R, D, d, B, and A are the same as in 
Equation 1 and 
S = relative skewness between the axes of the 
mounting cones, inches per inch. 


Example 2. Let D, d, A, and B be the same as 
in Example 1 and S = 0.0020 inch per inch. 
Then, 


). + ().047 0.110 — 0.047 
R = (10098 E2087 o.0073 + ae) 0.0020 


0.75 0.866 
0.00045 inch 


The same arbor is mounted on a third set of 
centers in Fig. 4. Here, all conditions are the same 
as for Fig. 1, except that the axes of the mounting 
center cones are offset. As in Fig. 3, the arbor 
location is ambiguous. For the same downward 
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Fig. 3. Here the arbor ilivs- 
trated in Fig. 1 is held between 
a set of centers which have 
mounting cones thet are 
skewed. 





and left position of the arbor assumed, the runout 
at the point shown is 
D+d 


R= 10 Leos? A 


BP (3) 
where 


P=10 XL ~*~ B; R, D, d, B, and A are the 
same as in Equation 1 and 

L = arbor length, inches; 

P = separation between axes of mounting cen- 
ter cones, inches. 


Example 3. Let D, d, A, and B be the same as 
in Example 1, L = 1.0 inch and P = 0.005 inch. 
Then, 

, 0.110 + 0.047 
R= 10X10 X07 
0.00008 inch 


< 0.0073 < 0.005 


These illustrations and equations demonstrate 
certain characteristics of machine centers. In the 
practical sense, any such analysis, whether it be 
two or three dimensional, will be qualitative in 
nature because the part center errors are usually 
unknown. That is, the form of the part center 
cones and the relative position of one to the other 
are difficult to measure. 

In practice, perhaps the safest procedure to 
follow is that of measuring part runout on two 
extreme sets of mounting centers. The difference 
between each set is such as to simulate the largest 
possible difference that would be encountered be- 





Fig. 4. A set of mounting cones 
having center lines that are 
parallel but displaced. Again, 
the arbor is the one which is 
illustrated in Fig. 1. 








tween any other sets of mounting centers. That 
is, one set is substantially perfect except for a 
maximum cone angle error (Fig. 2). The second 


set of centers contains all the maximum allowable 
deviations from nominal. The cone angle error 
illustrated in Fig. 2 is opposite in direction, and 
the skewness (Fig. 3) is superimposed upon the 
parallel displacement indicated by Fig. 4. Then, 
if the runout variation of a particular part were 
sufficiently small, as noted on these two extreme 
sets of mounting centers, it could be assumed 
that the part runout would not be appreciably 
different when mounted on other sets of centers. 

A simple functional check on the accuracy of 
mounting centers can be obtained with special 
arbors. These are made representative of typical 
parts insofar as arbor lengths and center diame- 
ters are concerned. Skewness between the axes 
of the arbor center cones is made relatively large, 
and the runout of each arbor on two extreme sets 
of mounting centers is noted. These two observed 
values of runout for each arbor will serve as limits 
that are not to be exceeded when the arbors are 
used to test other sets of mounting centers. The 
method of making these special arbors is quite 
simple and inexpensive. The tailstock of a center- 
lapping machine is offset to give about 1 degree 
of skewness between the arbor and spindle axes. 
One of the arbor centers is then lapped to pro- 
duce a runout of about 0.0004 to 0.0008 inch. The 
other arbor center is left untouched. 





To prevent excessive runout variations between 
different sets of mounting centers (if large errors 
in part centers are permitted ), it is necessary to 
provide relatively accurate mounting centers. 
Conversely, small errors in part centers will per- 
mit the use of relatively inaccurate mounting 
centers. The cost of holding a given level of 
quality in the manufacture of part centers should 
be weighed against the cost of maintaining a cer- 
tain order of accuracy in all of the sets of mount- 
ing centers that the parts may contact. In this 
respect, Equations 1, 2, and 3 are useful inasmuch 
as they tend to indicate the effect of certain types 
of refinement. 


Zirconium for Atomic Reactors 


Zirconium—until recently little known—is now 
one of the most newsworthy metals. In 1956, the 
Atomic Energy Commission issued contracts to 
three companies for the purchase of 11,000,000 
pounds of zirconium over a five-year period, for a 
total of about $75,000,000. The bulk of the con- 
tracted metal will be used for Navy and AEC 
atomic reactor development programs. Zirconium 
is suitable for use as a protective coating or 
“cladding” for uranium in solid fuel elements, 
and as a construction material for water-cooled 
(aqueous ) nuclear reactors. 
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Pecdddrre-teee: fed electrode wire that is 
magnetically coated with flux and shielded in 
an inert-gas atmosphere is the basis of a new 
Unionare welding method. Developed by the 
Linde Air Products Company, Division of Union 
‘arbide and Carbon Corporation, New York City, 


= 





this welding unit, Fig. 1, consists of four basic 
units—an air-cooled, manual welding torch; a 
powder dispenser assembly; a welding control; 
and the basic mechanical assembly. 

Bare steel electrode wire, preferably 3/32- or 
3/64-inch diameter, passes from a 300-pound 
capacity pack, past feed-rolls, through a flexible 
conduit and into the torch. The pack is supported, 
and rotated, on a motor-driven turntable con- 
trolled so that wire tension at the feed-rolls is 
minimized. Under average welding conditions, 
the pack should provide at least one week's sup- 
ply of wire. 

Specially compounded, magnetizable flux is 
contained in a dispenser, or hopper. During nor- 
mal operation, the hopper is pressurized at 4 
pounds per square inch. It can be adjusted to 
feed from 3/8 to 1/2 pound of flux per pound of 
wire consumed, This predetermined ratio is auto- 
matically maintained regardless of the rate of 
wire feed. 

After flowing from the hopper, the flux is 
entrained in a stream of carbon dioxide gas (sup- 
plied from commercial containers ) and is carried 
to the torch through a powder hose assembly. 


Fig. 1. Semi-automatic welding machine feeds 
bare electrode wire, powdered magnetic flux, and 
carbon dioxide gas to the torch. 
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Fig. 2. As the bare electrode wire leaves the 
torch nozzle, the flux is attracted magnetically 
to it, giving the effect of a coated electrode. 


The powder-gas stream is directed through a 
grooved insulator in the torch body to four ori- 
fices in the nozzle. At the nozzle, the magnetic 
field created by the he avy current flow through 
the electrode attracts the flux to the wire. This 
causes the wire to be coated as it is fed into the 
arc, as illustrated in Fig. 2. The insulator also 
isolates the effect of the magnetic field around 
the wire so that the flux is attracted only to the 
wire in use and not to other torch parts along the 
flow path. 

As the wire is directed into the weld puddle. 
the flux melts, refining the weld metal and shield- 
ing it from atmospheric contamination. Carbon 
dioxide flowing from the torch nozzle assists in 
shielding the molten metal and the arc. This 
open-arc characteristic of the process permits un- 
obstructed visibility of the weld zone by the op- 
erator at all times. 

Welds in carbon steel develop an ultimate 
tensile strength of 75,000 to 85,000 pounds per 
square inch, and a yield strength of 65,000 to 
70,000 pounds per square inch. Constituents of 
the flux lower the surface tension of the weld 
puddle, improving weld surface contour. The 
thin skin of the fused flux and slag comes off 
easily—frequently of its own accord, as can be 
seen in Fig. 3. With this equipment, it is claimed 
that weld metal can be deposited at a rate 50 to 
100 per cent greater than that obtained with 
coated electrodes on most common downhand 
applications. In vertical and overhead positions, 
the deposition rate is said to be two to three times 
that realized with coated electrodes. 


Fig. 3. As the weld cools, 
the slag rises cleanly from 
it. Characteristics of this 
welding process have 
greatly reduced post-weld 
cleaning time. 
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Bacar WIRE 
FLUX AND vein” } 


| 


‘ger 


FLUX ADHERES 
TO THE WIRE 


Direct current with a reverse polarity hookup 
is preferred. A current flow ranging between 350 
and 450 amperes is recommended when using 
3/32-inch diameter electrode wire—125 to 250 
amperes when using 3/64-inch diameter eiec- 
trode wire. Use of constant-potential direct cur- 
rent is preferred, although a conventional power 
supply can also be used. 





Turnbuckle Replaced by Crimped Tubing 








By BERNHARD Rocce, Chief 
Design Evaluation Unit 
Chemical Corps of the 

United States Army 














Fig. 1. Crimped metal tubing (top) has replaced the conventional turnbuckle 
(bottom) for retaining a steel wrapping cable under a fixed tension. 


RIMPED metal tubing has replaced conven- 

tional turnbuckles for applying tension to 
stranded-steel wrapping cables at the Army 
Chemical Center in Maryland. The new method 
is used to retain a metal cap on the open end of 
a long metal cylinder under a predetermined 
pressure. For comparison, both the crimped tub- 
ing and the turnbuckle are illustrated in Fig. 1. 
In the original design, friction caused by long 
thread engagement of the turnbuckle and varia- 
tion in part size made determination of proper 
tension in the wire cable difficult. Use of the spe- 


cial tube-crimping device shown in Fig. 2 


speeded mass assembly of the units and proved 
less costly. 

The turnbuckle, consisting of several parts, has 
been replaced by a short piece of metal tubing A 
that is slipped onto a length of stranded-steel 
cable B. After assembling the cable into a closed 
loop, it is wrapped around the cylindrical body C 
and cap D. The assembly is then placed in clamp- 
ing cradle E of the tube-crimping machine. A 
pneumatically operated clamp F holds the cap 
tightly on the cylinder while it is in the cradle. 


Fig. 2. Close-up view of 
the tube-crimping machine 
showing the assembly to 
be secured, the wrapping 
cable, and the length of 
tubing resting in the work 
cradle prior to crimping. 








A second pneumatically operated unit (not 
shown), mounted under the machine table, 
moves the cradle and assembly along guide rails 
G to the center of the machine. 

At this point, the crimping fingers H engage 
the tube and crimp it progressively from the 
right-hand end. The crimping fingers, mounted 
on two air-cylinder-controlled slides J, are able 
to produce a fixed tension in the wrapping cable 
by gradually separating to reduce the depth of 
crimping. This is accomplished by balancing the 
pressure in the two air cylinders controlling the 


Welded Pedestals on 


Pedestals on six models of the new Warner & 
Swasey turret lathe line are steel weldments. 
Each machine requires two pedestals—one under 
the head end, and the other, under the foot end. 
A fabricated chip pan rests on the pedestals, and 
the integral head and bed casting, in turn, is 
located on the chip pan. 

After the initial lot of the new turret lathes had 
been built, it was decided that because of fre- 
quent abuses in shipment, the pedestals (made 
of cast-iron) might well be redesigned for greater 
strength by increasing wall thickness and adding 
more internal ribs. Further, because the lag bolts 
and adjusting screws on the foot pedestal were 
beneath the pan, making access difficult, it ap- 
peared advisable to bring them out about 4 1/2 
inches. This would have meant a 15 to 20 per 
cent increase in casting cost, exclusive of needed 
pattern changes, and added machining. 

At this point, it was decided to make the ped- 
estals by forming and welding standard steel 
shapes. In the steel design, the pedestals proved 


These drawings show the old 
cast-iron head and foot pedes- 
tals (upper views) and their 
redesigned fabricated - steel 
counterparts (lower views). 


slides against the force required by the crimping 
fingers to produce the proper tension in the cable. 
When this balanced condition is reached, the 
fingers are separated so that no further crimping 
takes place. The rotating movement of the crimp- 
ing segments is effected by links connected to a 
fifth air-operated cylinder K. 

Hand-operated air valves at the front of the 
machine table initiate the clamping and crimping 
actions. After crimping, the assembly is released 
and automatically returned to its original position 
for unloading. 


New Turret Lathe Line 


stronger, even with wall thickness reduced to 1/2 
inch. Better resistance to the shock and impact 
loads encountered in shipping the turret lathes 
was also obtained. 

Dollars and cents savings came to approxi- 
mately 60 per cent. Cost of the head-end ped- 
estal dropped from $95 to $31 when fabricated 
instead of cast. Likewise, the cost of the foot-end 
pedestal dropped from $40 to $24. In the accom- 
panying illustration are drawings of the cast ped- 
estals (upper views) and fabricated pedestals 
(lower views). 


Under its Employe Suggestion Plan, General 
Motors, in the period from April 1942 through 
September 1955, paid its employes $16,578,277 
for 352,316 adopted suggestions for improving 
safety and working conditions, saving material, 
and making jobs easier. Employes submitted 
1,483,179 suggestions during this period 
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Broaching Machine with 
Eight-Position Indexing Fixture 


RASS lock cylinders are being broached at 
the rate of 1250 per minute by a manufac- 
curer using an eight-position rotary fixture that 
features automatic clamping and unloading. The 
work-indexing unit is employed on a 10-ton, 60- 


inch, universal horizontal broaching machine. 


Both the machine and the fixture were designed 
and built by the Colonial Broach & Machine 
Co., Detroit, Mich. 

The operation is continuous, with the indexing 
unit having four work-holders, each designed to 
handle five lock cylinders. A battery of five paral- 
lel broaches are used to cut the parts after each 


holder has been indexed into the bottom or 
broaching station. Prior to the return stroke, the 
fixture is advanced half of the distance to the 
next work-holder. The machine is shown at one 
of these four broach return positions in Fig. 1. 

Lock cylinder blanks are loaded manually but 
are clamped and ejected automatically. The 
broaching speed is 30 feet per minute, and the 
return speed is 100 feet per minute. A typical 
lock cylinder is shown in Fig. 2. Part length and 
diameter can be varied with only minor changes 
in tooling. Alignment of the keyslot is held to 
within 0.001 inch to insure easy lock operation. 








Fig. 1. (Above) Fixture that in- 
dexes work-holders for broach- 
ing lock cylinders is shown in 





a broach return position. 








Fig. 2. (Left) Five lock cylin- 
ders, such as the one here 




















shown, are broached in one 
cutting stroke of the machine 
illustrated in Fig. 1. 
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Investment-Casting Alloy for High- 
Temperature Applications 


This high-temperature alloy, designed for in- 
vestment-cast turbine wheels, buckets, and vanes, 
for use at temperatures in excess of 1400 de- 
grees F. has been announced by Haynes Stellite 
Co., Division of Union Carbide and Carbon Cor- 
poration, 30 E. 42nd St., New York 17, N. Y. The 
alloy, called GMR-235, has good room-temper- 
ature ductility, a very low strategic alloy con- 
tent, and exhibits a marked resistance to over- 
aging at service temperatures for periods over 
1000 hours. 

It is produced both by air-melting and vacuum- 
melting techniques. The air-melted version is 
produced to a minimum of 75 hours at 35,000 
pounds per square inch stress-to-rupture at 1500 
degrees F., with a minimum elongation at rup- 
ture of 5 per cent. Vacuum-melted, it is capable 
of meeting a minimum of 60 hours at 28,000 
pounds per square inch stress-to-rupture at 1600 
degrees F., with a minimum elongation at rup- 
ture of 10 per cent. 


Nickel-Plated Steel Wire Made Available 
for Commercial Use 


The commercial availability of “Fernicklon,” a 
nickel-plated steel wire with up to a 10 per cent 
nickel coat, has been announced by National- 
Standard Co., Niles, Mich. The material has been 
developed for use wherever combinations of 
strength, corrosion resistance, and lustrous finish 
are desirable. The base metal is either a high- 
carbon, low-carbon, or alloy steel (copper alloy 
base metals are also available). A uniform coat 
is deposited directly on rod or wire, and the ma- 
terial is drawn by conventional methods to fin- 
ished size. Narrow coating tolerances are main- 
tained even in thin coatings. 

Commercial sizes of Fernicklon are supplied 
in a range of from 0.010 inch to 0.310 inch. de- 
pending on tensile strength in either matte or 


Spherical corners of this type can be obtained in 
various thicknesses and radii for welding to parts. 
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mechanical industries 





super-bright finish. The super-bright finish rarely) 
requires further finishing. After drawing, the 
wire can be annealed, shaped, or worked without 
chipping or flaking of the coating. Operations 
such as bending, flattening, swaging, and even 
thread-rolling can be performed. If certain pre- 
cautions are observed, it can be spot- or butt- 
welded. 

Applications include automobile radio anten- 
nas, indoor television antennas, lamp frame wire. 
processing baskets, wire conveyor belting, and 
closely coiled helical springs. 


Spherical Corners Facilitate Design 
of Weldments 


Spherical corners which can be furnished in 
metal thicknesses ranging from 1/8 inch to 1/2 
inch, and in outside radii from 1 1/8 inch to 3 
inches—depending upon thickness—have been 
announced by Conner Steel Products, 24690 
Telegraph Road, Detroit 19, Mich. Known as 
“Conner Spherical Corners,” they can easily be 
welded into place on weldments having round 
edges, such as machine tables, housings, drip 
pans, and panels. Use of these corners makes pos 
sible design of products with smooth, flowing 
lines. The accompanying photograph shows a 
possible use for one of these corners. 
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Low-Cost Impregnating System Insures 
Pressure-Tightness of Castings 


An impregnating process whose components 
occupy a floor area of approximately 8 by 11 feet 
has been announced by the American Metaseal 
Mfg. Corporation, West New York, N. J. The unit 
—Model 1-24-L impregnating system—includes an 
impregnating tank, cleaning and rinse tanks, res- 
ervoir, vacuum pump, vapor trap, valves, gages, 
and pipes. This system was developed to correct 
leakage and internal corrosion caused by micro- 
scopic porosity in cast-metal parts. The Metaseal 
impregnant is based on a polyester type resin 
which “sets” to form a solid structure. The im- 
pregnant has good wetting properties, assuring 
good pore penetration. 

Castings are batch immersed and then sub- 
jected to pressures which force the impregnant 
through all casting pores. After a wash in a spe- 
cial cleaner, the castings are placed in ovens for 
curing. 

According to the manufacturer, where cast 
metal parts are required to contain a liquid or 
a gas, it is simpler and less expensive to impreg- 
nate all parts than to test every part for leaks, 
impregnate those that leak, and then test again. 


Super-Soft Rubber Absorbs Vibration 
and Dampens Noise 


A non-porous, super-soft rubber that can be 
easily bonded to metal has been announced by 
the Roth Rubber Co., 1860 South 54th Ave., Chi- 
cago 50, Ill. Called compound RRD-992, it is said 
to be the softest solid rubber developed by the 
industry—it has a softness characteristic of 5 
durometer—and can be used in temperatures up 
to 200 degrees F. It is a reasonably good electri- 
cal insulator and can be vulcanized or bonded to 
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metal and other materials. The company makes 
this super-soft rubber in sheets or strips up to 
1 inch thick, and will mold or bond it to metal 
or other odd shapes as a customer service. Indi- 
cated uses include: vibration and shock absorp- 
tion, noise dampening, air-tight and water-tight 
sealing, electrical insulation, and many other 
applications requiring a super-soft material. 


Teflon Fibers for Facing Bearing 
Surfaces 

The use of woven “Teflon” tetratluoroethylene 
fiber—a very slippery material—in bearings has 
been announced by E. I. duPont de Nemours 
& Co. (Inc.), Wilmington 95, Del. As a facing 
material on the wear surfaces of automotive sus- 
pension joints, it reduces the amount of friction 
by more than 50 per cent in comparison with 
standard lubricated suspension joints. In addi- 
tion, it functions without customary lubrication. 

Use of the fiber in a ball and socket suspension 
joint is achieved by double weaving it with a 
backing of nylon or cotton. The fabric is then 
laminated with cotton-reinforced phenolic resin 
and formed into a cup which lines the socket. 
Metal parts are coated with a special grease to 
prevent corrosion. The joint is assembled, and 
the preforming bearing is molded into place, as- 
suring a perfect spherical contact between the 
ball stud and the bearing. The joint is then sealed. 

Other uses for the fiber include: spherical parts 
such as rod ends and ball-socket joints for special 
controls and self-aligning bearings; cylindrical 
parts such as seals, bushings, pistons, and sleeve 
bearings for all types of machinery, marine pro- 
peller shaft bearings, and steel roller mill bear- 
ings; and flat or sliding parts, such as leaf-spring 
end pads and slider beds for adjustable seats and 
conveyor belts. 


Super-soft rubber, RRD- 
992, that absorbs vibra- 
tion, dampens noise, and 
may be used in applica- 
tions requiring a sponge 
material. 











Cemented Tungsten Carbide for 
Hard-Facing or Cutting 


A cemented tungsten-carbide product which 
can be used either as a hard-facing material or as 
a cutting material has been announced by Ken- 
nametal Inc., Latrobe, Pa. When produced in 
small particles this product, known as “Kenface,” 
can be welded to steel bodies for cutting hard 
rock. The material may also be produced in 
shapes that will avoid engaging and tearing, in 
which case it is used for hard-facing applications 
such as power shovel teeth, road scraper blades, 
and numerous other wear-proofing purposes. 


Aluminum-Oxide Abrasive that Holds 
its Form and Remains Sharp 


An economical abrasive which has great tough- 
ness, a high inherent strength, a fine crystal 
structure, and holds its sharpness has been an- 
nounced by the Norton Co., Worcester 6, Mass. 
Known as 44 Alundum, this material, used in the 
form of grinding wheels, holds its form, grinds 
many workpieces per dressing, gives a good fin- 
ish, and performs a fast cut with little heat. This 
abrasive is well suited for applications such as 
ball-bearing grinding; honing; centerless, cylin- 
drical and internal precision grinding; saw gum- 
ming; snagging: and thread grinding. 


Structural Magnesium-Thorium Alloy 
Withstands Intense Heat 


A magnesium-thorium alloy that combines 
light weight and strength with the ability to with- 
stand the intense heat generated by friction at 
supersonic speeds has been announced by the 
Dow Chemical Co., Midland, Mich. Called 
HM21XA-TS, this sheet and plate alloy is avail- 
able in production quantities for high-tempera- 
ture aircraft and missile applications. 

It can be used in a temperature range up to 
700 degrees F. At this level, the alloy will with- 
stand prolonged exposure—as long as 100 hours— 
with little effect on its properties. It also offers 
high resistance to creep at elevated temperatures. 
The material is available in the T8 temper, thus 
it can be used without further heat-treating. 


Protective Coating for Metals Withstands 
Stamping and Hammering 


Metal surfaces can be protected with a thin 
transparent coating by a single application of a 
chemical product followed by a bonding process 
according to PSC Inc., 303 Fifth Avenue, New 
York, N. Y. This coating prevents tarnish, oxida- 
tion, corrosion, and stains on silverplate, chrom- 
ium, steel, aluminum, and other metals. The fin- 








ish will not peel, crack, or chip and can be 
stamped or hammered in intermediate stages of 
manufacture. Soft abrasives and frequent wash- 
ing and handling does not mar it. The coating is 
highly heat resistant and has great ductility. 

The coating is chemically inert to most saline 
solutions, including ordinary salt water and in- 
dustrial brines, dilute acids, many strong alkalis, 
organic solvents, foodstuffs, beverages, humidity, 
gases normally in air, and many sulphur com- 
pounds. Once bonded to a metal, it is non-toxic. 
The product can be used on plated, anodyzed, or 
plain surfaces and on metals containing organic 
dyes or inorganic dye coatings. It can be applied 
to any shape or form of metal part—plain, em- 
bossed, or etched—from wire to sheet. Accord- 
ing to the producer, many companies can do the 
processing with the equipment they now have. 


Alkaline Burnishing Compound for 
Zine Die-Castings 


An alkaline liquid compound which may be 
used for self-tumbling or with shot or synthetic 
media has been announced by Oakite Products, 
Inc., 126 Rector St., New York 6, N. Y. Recom- 
mended concentration of solution for this “Oak- 
ite FM 186” compound is 1 to 2 per cent by vol- 
ume. The compound is said to produce a bright 
finish and to improve the color of zine die-cast- 
ings. It may also be used for burnishing steel and 
copper and its alloys. 


Build-up Material for Use Under 
Hard-Facing 


A foundation material for building up carbon- 
steel parts prior to hard-facing has been made 
available by All-State Welding Alloys Co., Inc.. 
249-55 Ferris Ave., White Plains, N. Y. Called 
“Roll Matrix,” it is available in electrode form 
The material is alloyed to resist plastic deforma- 
tion, upset, and overroll under the severest work- 
ing conditions. It is effective in eliminating spal- 
ling of expensive overlay alloys. Arc-welding de- 
posits exhibit a hardness of 30 Rockwell C and 
cannot be machined or forged unless preheated 
to 400 degrees F. or red heat, respectively. 

The electrode is made for application as the 
first step in building up carbon-steel parts which 
have become excessively worn. Deposits from 
the electrode are intended to be overlaid with a 
harder alloy. 

Steels containing 0.35 per cent to 0.90 per cent 
carbon, including those alloyed with chromium 
nickel, molybdenum, etec., can be rebuilt. It is 
customary to rebuild to a voint where not more 
than 1, 4-inch thickness of hard-facing material 
is required. Roll Matrix is available in 1 /8-, 5 /32-., 
3/16-, and 1 /4-inch core diameters. 
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Fragile Material 
Encased in Ice 
for Machining 





In the aircraft industry, many vital parts are 
reinforced with a tissue-thin metal honeycomb 
material that provides great strength in relation 
to its weight. Unfortunately, however, the sub- 
stance—which resembles the bee-product in ap- 
pearance—has a tendency to deform under the 
impact of a cutter during many operations. 
Northrop Aircraft, Inc., Hawthorne, Calif., has 
overcome this difficulty in a rather unusual man- 
ner by freezing the material into a medium of ice 
before any machining is attempted. 

Water is poured into the cells of the metal 
honeycomb. A refrigeration unit that has been 
coupled to a standard milling machine solidifies 
the liquid in a few minutes. Bevels, slots, or any 
desired contours may then be readily and 
smoothly cut into the frozen mass. The rotating 
cutting tool which is employed to shear the 
work is similar in many respects to a small circu- 
lar meat-slicing blade. 
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Fig. 1. (Above) Water is poured 
into the grillwork of the tissue- 
thin part, prior to milling. The 
refrigerating unit shown in the 
foreground is used to freeze the 
water solid. 


Fig. 2. (Left) ice surrounds and 

supports the thin membranes of 

the metal honeycomb material 

as it is being machined by the 
circular cutter. 





Transfer-Feed Principle Adapted 


to Smaller Presses 


N the field of metal stamping, there are many 

facets to the problem of efficient production. 
Certainly, the principal ingredient is automatic 
handling of the parts before, between, and after 
the various press operations. For very small 
stampings, progressive dies provide the solution. 
For very large parts, the automotive type press 
line, consisting of individual machines tied to- 
gether with electrically synchronized material- 
handling equipment, has been devised. For the 
broad category between the very large and the 
very small, transfer-feed press equipment pro- 
vides the answer. 

Few companies have extremely high produc- 
tion requirements of identical parts year after 
year in order to justify an expenditure for single- 
purpose automatic equipment. The common need 
is for versatile equipment which will produce a 
variety of stampings in the normal course of pro- 
duction; equipment which will not become a 
white elephant whenever there is a major change 
made in the design of the part produced. 

A transfer-feed mechanism de- 
signed for presses of 75- to 300-ton 
capacities extends a high-production 
sequential stamping technique to a 
varied class of small work. Builder 
of the equipment is the Clearing Ma- 
chine Corporation, Division of U. S. 

Industries, Chicago, IIl. 

In Fig. 1 is shown a two-point, 

250-ton “Transflex” press, with a bed 
area of 96 by 36 inches. The transfer- 
feed mechanism can be seen mounted 
on the right-hand side of the press. 
Like the larger models of these 
presses, the mechanical movements 
involve advancing the work through 
a series of die stations which perform 
different operations. Since there is a 
work-piece at each station, one work- 
piece is completed, and a new one 
loaded, for each press stroke. 

How these movements are set up 
is best explained by referring to the 
cut-away view of the transfer-feed 
mechanism, Fig. 2. Power take off 


Fig. 1. Movements of the drive tubes 

and finger bars originate from the 

transfer-feed mechanism on _ the 
right-hand side of the press. 


from the crown of the press is through a vertical 
shaft. By means of miter gears, the rotation ex- 
tends to a horizontal shaft on which are keyed 
two cams—one for a return-advance movement 
and one for a clamp-unclamp movement. 

The return-advance cam creates a side-to-side 
reciprocation of a carrier supporting two drive 
tubes, one extending along the front of the press 
bed, and the other along the rear. Stroke length 
of the carrier—governed by the number of die 
stations used—is controlled by an adjusting screw 
on the follower of the return-advance cam. An 
air cylinder in the center of the carrier pre-loads 
the follower to keep it in constant contact with 
its cam. 

Coordinated with this movement of the drive 
tubes is a movement in unison of their two re- 
spective finger bars toward, or away from, the 
press center line. Along each bar is a row of 
equally spaced fingers, one at each die station. 
During that part of the press cycle when the 
work-pieces are to be advanced, the bars first 
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POWER TAKE-OFF 
FROM CROWN 


move toward the press center line until the fingers 
clamp the work. With the work thus secured, 
drive tubes and bars move as a unit along the 
press bed until the work is at the next die station. 
Next, bars retract, and drive tubes and bars move 
back to their initial position. Upon completion of 
the press stroke, movements are repeated. 

The in-and-out movement of the finger bars 


ADJUSTMENT SCREW 
FOR VARYING 
LENGTH OF STROKE 


Fig. 2. One cam recipro- 

cates the carrier, and an- 

other cam oscillates the 
drive tubes. 


is derived from the clamp-unclamp cam. Through 
follower linkage, the movement of the cam is 
converted to oscillate a splined shaft. Additional 
linkage, in turn, reproduces this oscillation in the 
drive tubes. Pinions on the tubes power racks on 
the finger bars. Like the follower of the return- 
advance cam, the clamp-unclamp cam follower 
is pre-loaded from an air evlinder. 


Tube-Contour Gages of Fiber-Glass Cloth and Plastic 


Fabrication of tube-contour checking gages 
made of lightweight fiber-glass cloth covered by 
Renite plastic has provided significant cost and 
operating advantages at the Aircraft Engine Di- 
vision of Ford Motor Co., Chicago, Ill. Previously, 
these gages were made of either steel or cast 
phenolic materials. Steel gages required detailed 
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design drawings, while the new type gages do 
not, since they are fabricated with the use of a 
master tube. Also, average cost for the new gage 
is only one-third that of a steel gage. Renite gages 
far excel the others with regard to normal wear, 
and they will not change in size or warp in 
normal use. 


Lightweight, low-cost gage 

made of fiber-glass cloth, 

covered with plastic, for 

checking the contour of 
bent tubes. 





Talking With 


Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


Prescription to Help Sales Engineers Grow 


“Every so often I try to discuss with each man 
his progress. To what extent do you feel this 
should be formalized?” This manager 
touched a really important button in the com- 
munication circuit of sales control. A periodic 
review of what has not been done in attaining 
previously set up goals is essential. These talks 
between two men should be strictly informal but 
should occur at regular intervals. 


sales 


To illustrate a plan for periodic discussions 
between manager and man, let us tear out a 
page from the experience diary of the writer. 
After revision through trial and error, the follow- 
ing plan became established practice. 

Once every six months each man and the de- 
partment manager got into a private pre-sched- 
uled huddle. This usually lasted at least an hour. 
The chief purpose was made crystal clear. It was 
to identify what interfered with progress and 
growth; to establish ways of improvement; and 
to set up goals for attainment—corrective or 
inceptive 

What took place during the interview was not 
a matter of rote, but certain guiding principles 
of procedure were followed. Don’t get the idea 
that inquisitions were held! Every effort was 
made to attain equality in approach. Conversa- 
tion passed both ways, over the same untapped 
wire. Intimacy, sincerity, and security against 
gossip were essential. 

Mature members of the sales department par- 
ticipating in these discussions were occasionally 
asked to suggest ways in which the manager 
could improve his operations—even his behavior 
—to benefit all. This technique, when originally 
tried, came as a surprise to some department 
members. Besides helping the manager, it opened 
the way to a discussion, first of the strengths and 
then of the weaknesses of 
partner. Such a procedure paved the way to set 
up goals of improvement. The degree of attain- 
ment became a prime subject of discussion at 


the conversational 


subsequent sessions. 

The following descriptive notes on a plan of 
this sort may help: 

The frequency of discussion will vary from one 


company to another, or according to the age and 
experience of the men. Three months to one year 
are the common outer limits. 

Treat each discussion period of first impor- 
tance. Don't clip it short. Let only an emergency 
interfere. 

Each discussion period must be kept to the 
salient points. Forbid other subjects that the sales 
engineer may be inclined to bring up. 

Welcome original ideas, but apply the acid test 
to their practical application. 

Don't get embroiled in criticizing others. Afte1 
all, sales skill is measured by overcoming resist- 
ance of every sort. 

Only fools admit they can’t improve. So con- 
solidate gains, formulate plans, and set up goals 
marked with time-tags. 

Though the matter of individual sales compen- 
sation is bound to come up, let this question 
stand out—how can performance and behavion 
lead to more pay? 

The scheduled interviews considered here ap- 
ply only to supervisor and supervised. Endless 
trouble would come from upsetting the flow of 
organizational responsibility. Also, the purpos 
may fall flat should a third person be present. 

Two opinions are often expressed when we 
advocate the foregoing program for manpower 
building: 

First, some sales managers claim they haven't 
This 


stand is preposterous, since it assumes men are 


the time for such a series of conferences 


neither creative nor capable of improvement 
Most sales officials have supervisors reporting to 
them. Supervision may stand first as a responsi- 
bility for serious discussion and the setting up of 
goals. Most of us need training in both super- 
vision and accountability. 

Men at various levels repeatedly point out that 
this sort of plan does work. “Above all,” a sales 
manager told the writer, “it has strengthened me 
by giving me a much clearer understanding of my 
associates and the forces that motivate them. The 
experience, besides making me wiser and mor« 


patient, has got me really busy developing a 


better atmosphere in which men grow. 
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Camera highlights of some in- 
teresting operations performed 
in various metalworking plants 
throughout the nation 


Hull sections for the United States Navy's new 
atomic-powered submarine, SKATE, are butt-welded 
with Lincoln submerged-arc equipment at the Electric 
Boat Division, General Dynamics Corporation, Gro- 
ton, Conn. The welding carriage is held stationary by 
straps to the floor as the hull is rotated beneath it by 
power-driven rollers. Induction coils on each side of 
the joint preheat the sections. 


A huge gear set for a 1500-ton Lombard stretcher undergoes final 
assembly at the Michigan Tool Co., Detroit. Unique Cone-Drive design 
wraps two worms around the gear. Each worm will be driven through 
a speed reducer by a 100-H.P. motor. Running and static torque rat- 
ings are 20,000,000 and 30,000,000 inch-pounds, respectively, yet 
gear set center distance is only 44 inches. 


Grooving a 26-ton spindle on a 72- 
inch electronically fed heavy-duty 
lathe at Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. Later, ends of 
spindle are milled and broached to 
receive blades. The spindle, of al- 
loy steel, is for a 150,000-K.W., 
3600-R.P.M. steam turbine. 


Like toothpaste squeezed from a 
tube, double-Z bars of aluminum 
are extruded from the West Coast's 
first big Air Force press. Over 8000 
tons of pressure can be exerted by 
the press, installed at Harvey Alu- 
minum, Torrance, Calif. It was built 
by the Loewy-Hydropress Division, 
Baldwin-Lima-Hamilton. 


Abrasive discs cut stainless-steel 
plate to size on a Ty-Sa-Man ma- 
chine at the Chicago plant of Jo- 


seph T. Ryerson & Son, Inc. Two 
cutting units are mounted at right 
angles to each other on the same 
carriage, assuring square, parallel 
work without further machining. 
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Mathematical problems in shop work and tool 


design submitted by readers of MACHINERY 


Edited by HENRY H. RYFFEL 


Accuracy of Numerical Computations—2 


Addition and Subtraction. The accuracy of a 
sum of figures cannot be greater than that of the 
least accurate of the figures being added. It may 
be much less. Take the following example: 

6.34 

5.192 

3.1 

8.96558 

23.5978 

Presuming that each figure has been written 
down correctly to indicate its accuracy, the least 
accurate figure is 3.1. This figure is accurate only 
to the nearest tenth. Hence the answer can be 
expected to be accurate to the nearest tenth and 
should be written 23.6. Of course, if the above 
figures had been written 


6.3400 
5.1920 
3.1000 
8.9658 
33.5978 


indicating that each had been measured to the 
nearest ten-thousandth, then the answer would 
be written as 23.5978. It should be recognized, 
however, that the error in any sum of figures 
may be greater than the error in any one of them. 
Thus, in the above ex: unple, if e ach of the figures 
being added had an error of plus or minus 
0.00005, then the resulting errors might be: 


-0.00005 0.00005 —0.00005 
0.00005 —0).00005 —0).00005 

+-0.00005 —0.00005 —).00005 
0.00005 ~0.00005 —0.00005 


~().00020 ().0000 —0.00020 


to give but three possible combinations. In the 
first case, the correct sum would be 23.5978 
— 0.0002 — 23.5976; in the second case, it would 
be 23.5978 + 0.0000 = 23.5978: and in the third 
case, it would be 23.5978 + 0.0002 = 23.5980. 





192—-MACHINERY, March, 1957 


Thus, it can be seen that the sum of a group of 
figures measured to the nearest ten-thousandth 
may or may not be correct to the nearest ten- 
thousandth. It is frequently assumed, however, 
that in adding a long column of figures there is 
a more or less equal distribution of plus and 
minus errors which tend to balance each other 
out. This depends, of course, on the type of data 
which the figures represent. In some cases where 
a small number of figures of equal accuracy are 
added, the last place in their sum is rounded off 
as being inaccurate. 

These same general considerations apply in 
the case of subtraction except that, since only 
two numbers are usually involved, there is less 
chance for a balancing out of errors, but also 
less chance for a large accumulated error. 

Multiplication. The accuracy of the product of 
two figures may be much less than the accuracy 
of either due to the compounding of the error 
in each, thus: 


+ 0.005 
+ 0.005 


In the first place, the product should be ex- 
pressed to an accuracy of one decimal place less 
than that of the least accurate of its factors. 
Hence, the above answer should be written 12.9. 
To indicate the possible error in the product of 
the above figures, let it be assumed that each 
figure was in error by +-0.005 inch. Then, the re- 
sulting error e in the product would be found by 
the equation e = 12.31 < 0.005 + 1.05 x 0.005 + 
0.005 < 0.005. Neglecting the last term, which is 
too small to materially affect the total error, e = 
(0.0668, which is considerably more than the error 
of either factor. (To be continued) 





‘Triple-Cut 
Planing Means 


High Production 


AKING heavy cuts in both directions with 

equal speeds, equal feeds, and equal deptiis 
of cut is an important feature of universal plan- 
ers brought out by the G. A. Gray Co., Cincin- 
nati, Ohio. By actuating a lever and a button, the 
planers, which are manufactured in both double- 
housing and open-side design, are converted from 
a double-cutting action to conventional heavy- 
duty planing with a standard single-point tool 
The double-cutting tool uses standard carbid 
tips so that conventional toolroom procedures 
can be followed. 

The double-cutting technique can be combined 
with the regular single-cutting action to obtain 
triple-cut planing. Rough- and semifinish-planing 
are accomplished at the same time. Roughing is 
performed by a double-cutting tool, while semi- 
finishing is done by a single-point broad-nose 
tool. If the work surface requires an especially 
fine finish, a second pass can be made with the 
same broad-nose tool. 

An example of the triple-cutting technique can 
be seen in Fig. 1. On the table of this 30-inch by 
12-foot universal open-side planer are two steel 
rack blanks. The double-cutting tool is shown 
beneath the rail-head in Fig. 2. In the illustration 
the forward carbide tip is cutting. 

At the end of each stroke, the double-cutting 
tool is automatically rotated through an arc of 
approximately 13 degrees until it strikes a large, 
positive stop. This movement permits the second 
carbide tip to engage the work when the table 
is fed in the opposite direction. At the same time 
adequate clearance is provided 


Fig. 1. Steel blanks for racks are being machined on 
this 30-inch by 12-foot universal open-side planer. 
A triple-cutting technique is used. 





e : ? 
conventional broad-nose semifinishing 


The 


tool is mounted in the tool box ahead of the 
double-cutting tool. It is set to a depth slightly 
below the double-cut roughing tool and lags be- 
hind that tool by a fraction of an inch, in th 
direction of head feed. 


\n interesting installation of a Grav universal 








































Fig. 2. Tooling on the rail-head. The double cutting 
tool-holder beneath the head roughs in two directions, 
while the broad-nose tool semifinishes in one direction. 


planer is found at the Textile Machine Works, 
Reading, Pa. The machine, shown in the heading 
illustration, is a 36-inch by 20-foot adjustable, 
convertible open-side planer. To increase its ver- 
satility, the left-hand (auxiliary) housing rides on 
slides on its outboard runway. This housing can 
be moved in for narrow work, or moved out for 
wide work. Rigidity of the machine is materially 
increased by the support afforded by the left- 
hand housing. Should it become necessary to 
handle unusually wide jobs, the auxiliary hous- 
ing can be removed from the machine to give 
additional work-handling room. 

The table on the illustrated planer is split. 
While a casting is being machined on one sec- 
tion, the other section is set aside, unloaded, and 
reloaded. Thus, on jobs where the setup time is 
equal to the machining time, the setup time is 
virtually eliminated. 

Tensile strength (core) of the textile machine 
base shown being machined is 34,000 pounds per 
square inch. This is coupled with a surface hard- 
ness ranging from 401 to 444 Brinell when tested 
with a standard 10-millimeter ball under a 3000 
kilogram load. 


A 1/2-inch deep cut is taken with a feed of 
0.050 inch per stroke—0.100 inch per cycle with 
double cutting. Cutting speed averages 200 feet 
per minute. By utilizing double- and triple-cut- 
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ting techniques, floor-to-floor time has been re- 
duced from sixty-two hours to the present time 
of twelve hours. Textile Machine Works have de- 
veloped a variation of the double-cut tool-holder 
to accommodate smaller, clamp-on type, throw- 
away carbide tips. This tool-holder is shown in 
Fig. 3. For clarity, the clamps have been elimi- 
nated from both the front and plan views. 


Fig. 3. Specially designed double- 
cut tool-holder for mounting on 
the under side of the rail-head. 
This tool permits the use of clamp- 
on type, throw-away carbide tips. 
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How Are YOUR Carbide Tools 
Performing? 


Shape, speed, feed, depth of cut, and the influence of cutting 
fluid are all determinants in the productive life of a turning 
tool. In this second and final article on carbide performance, 
the effect of these factors on cutting forces and tool life, as 
documented by extensive test results, will be presented. 


N the first part of this series, appearing in Jan- are presented. All tools were of steel-cutting grade 
uary MacHINERY, page 165, results of labora- carbide (C-6) and tested under the following 
tory tests were considered in which identical 
rake angles were maintained while the type of Cutting speed 1000 feet per minute 
chip-breaker was varied. It was found that al- Depth of cut 1/8 inch 
though the cutting forces were influenced signifi- Feed 0.015 inch per revolution 
cantly by chip-breaker design, the tool life, as Work material ......... AISI 1020 steel 
represented by a 0.030-inch wear land, remained Cutting fluid none 


conditions: 


the same. 
In the ensuing paragraphs, the results of a large 
number of tests with tools of varving rake angles 


Tests Were Divided into Three Groups 


Three series of tests were run: 
1. Tests with tools having a land and groove 
type chip-breaker (Fig. 4 and Table 1). 

2. Tests with tools having a land and groove 
type chip-breaker plus a chamfer extending 
back along the side cutting edge for a dis- 
tance equal to half the depth of cut (Table 1, 
Tests 6 to 9). 

3. Tests with tools having a shelf type chip- 

breaker (Fig. 5 and Table 2). 

The results of all these tests are summarized in 
Tables 1 and 2. Forces Fp, Fe, and Fz are the tan- 
gential, axial, and radial components, respec- 
tively, taken after the tool had been in use for 
five minutes. The specific energy consumed is ex- 
pressed in terms of energy per unit volume (t) 
and horsepower per cubic inch per minute (K) 
and can be calculated by applying Equations (1), 
(2), and (3) (Part 1 of this article). The equations 
are as follows: 

Te sie 

> fa SS Fp\ 

feed 74 Vbt 

Plan View of Too/ Section A-A 


Fig. 4. This carbide turning tool is ground : FV u 
with a land and groove type chip-breaker. K 33.000 (12) Vbt ~ 396.000 


The dimensions of the chip-breaker are : 
varied to obtain the test results listed in where V == cutting speed in feet per minute; 
b — depth of cut in inches; 


Table 1. 
t == feed in inches per revolution. 
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Bience Section 


TABLE 1 RESULTS OF TESTS ON CARBIDE TURNING TOOLS HAVING 
LAND AND GROOVE TYPE CHIP-BREAKERS* 


Chip-Breaker ek es ' Rake Angle 
Dimensions, _— ges, Tool Forces, Specific Energy Tool Life, Minutes " Chamfer 
wid Incht Degrees Pounds Degrees$ 
°° 


Photograph H.P./ 


in. |b. . 
in. Ib cu. in./ Average 


cu. in. 20 


0.020 | 0.060 224,000} 0.56 


0.050 | 0.003 7 303,000} 0.77 


0.060 - 330,000} 0.83 


0.050 3 ) } 415,000 1.05 


0.050 : : 3 351,000, 0.89 


Tools with Chamfer Extending One-half Depth of Cut along Side Cutting Edge 


Tests made with tool shown in Fig. 4 at a cutting speed of 1000 feet per minute, a depth of cut of 1/8 inch, and 
a feed of 0.015 inch per revolution. Work material AISI 1020 steel, cut dry. Tools were ground with a side cutting- 


edge angle of 10 degrees, an end cutting-edge angle of 15 degrees, a relief angle of 6 degrees, and a nose radius 
of 1/64 inch. 
Tool photographs are oriented so that the side cutting edge of the tool is directed toward the upper right-hand corner 
Dimensions a, b, andc refer to the chip-breaker shown in Fig. 4. 

3 s= side rake angle, b = back rake angle. 
Based on a 0.030-inch wear land. 
Tool totally destroyed before 0.030-inch wear land was obtained. 


Test discontinued because of excessive chatter. 
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a a 


Chip-Breaker 


. . Tool Angles, 
Dimensions, 


Degrees § 
Tool 
Photograph! 


Fp! Fo| Fr 


0.125 | 0.015 


TABLE 2. RESULTS OF TESTS ON CARBIDE TURNING TOOLS HAVING 
SHELF TYPE CHIP-BREAKERS * 


Tool Forces, 
Pounds 









Specific Energy Tool Life, Minutes® 


H.P./ 
cu. in. / 
min. 


} 
} 


530 |180| 40 


= + 


0.125 | 0.015 530 


0.094 


0.016 


0.094 | 0.044 





Tests made with tool shown in Fig. 5 at a cutting speed of 1000 feet per minute, a depth of cut of 1/8 inch, and 


180} 40 


| 


292,000 | 0.73 


a feed of 0.015 inch per revolution. Work material AIS! 1020 steel, cut dry. Tools were ground with a side cutting- 
edge angle of 15 degrees, a relief angle of 6 degrees, and a nose radius of 1/64 inch. 


ee 


corner. 


£ Dimensions b and c refer to the chip-breaker shown in Fig. 5 


3 s = side rake angle, b = back rake angle. 
Based on a 0.030-inch wear land. 


Tool photographs are oriented so that the side cutting edge of the tool is directed toward the upper right-hand 


% Chip-breaker step ground at an angle of 10 degrees to the side cutting edge. 


Tool life values (time in minutes required to 
develop 0.030-inch wear land) for the individual 
tests are shown by bar graphs in Tables 1 and 2. 
Average tool life values are also given. Consider- 
able variation in individual tool life values was 
noted—the better tools lasting up to twenty-five 
minutes and the poorer tools, under five minutes. 

Specific cutting energy is seen to increase sig- 
nificantly with a decrease of side rake angle. 
However, changes in back rake angle have 
much less influence on specific energy and 
the result of increasing this angle is some- 
times to decrease the specific energy and some- 
times to increase it. 

The tool life values for Tests 2, 3, 6, and 13 are 
relatively good. It is significant to note that in all 
of these tests a positive side rake angle is com- 
bined with an effective negative back rake angle. 
In Test 6, the negative 30-degree back rake cham- 
fer with the 0-degree back rake main surface 
combine to provide an effective negative back 
rake angle of about 15 degrees. 

It appears that two opposing trends are opera- 
tive in determining the optimum rake angles: 
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Tool totally destroyed before 0.030-inch wear land was obtained. 


. A decrease in specific energy with an in- 

creasing rake angle. 

. An increase in metal (size of the included 
angle) at the tool point with a decreasing 
rake angle. 

While changes in back and side rake angles are 

equally effective with regard to Item 2, changes 

in the side rake angle are more important with 
regard to Item 1. It would then appear advanta- 
geous to increase the side rake angle to positive 
values in order to reduce the specific energy, 
while decreasing the back rake angle in order 
to offset the loss of metal at the tool point associ- 
ated with the increase in side rake angle. 
Although the tool used in Test 13 had rela- 
tively long life, the chips tended to slide down 
onto the finished surface, thus marring it. This 
difficulty was not encountered with the tools used 
in Tests 2, 3, or 6 due to the action of the chip- 
breakers. However, inasmuch as the tool in Test 

6 operated with much less specific energy than 

the tools in either Test 2 or 3, it is the preferable 

design since it should operate at a lower temper- 
ature and thus provide a greater factor of safety 


bo 











against total destruction. Surface finish was found 
to vary directly with tool life. If a tool possesses 
maximum life, it should also yield the best finish. 


Influence of Speed, Feed, and 
Depth of Cut 


The relative influence of cutting speed, feed, 
and depth of cut on the life of a carbide tool dur- 
ing high-speed turning operations also underwent 
laboratory investigation. Tool geometry was con- 
stant in all tests at the values used in Test 7, 
Table 1, which correspond to the following: 

6 degrees 
0 degree 


Side rake angle 
Back rake angle .. 
Chamfer dimensions: 
extent along side cutting 
edge 
inclination in side rake 
direction 
inclination in back rake 
direction 20 
Side cutting-edge angle .... 10 
End cutting-edge angle .... 15 degrees 
Relief angles 6 degrees 
Nose radius 1/64 inch 


0.0075 inch 
6 degrees 


degrees 
degrees 


A sketch of this cutting tool is shown in Fig. 6 
with the major cutting edge extending toward the 


upper right-hand corner. Two types of carbide 
were used—C-6, which is a general-purpose steel- 
cutting grade, and C-8, which is a harder grade. 
The moderate chatter previously experienced 
with this cutter, as indicated in Table 1, was sub- 
sequently eliminated through improved clamping 
of the cutter shank, thus permitting the other 
excellent operating characteristics of this cutter 
style to be utilized. The following standard cut- 
ting conditions were maintained: 


Cutting speed .... 1000 feet per minute 

Feed 0.015 inch per revolution 

Depth of cut 1/8 inch 

All cutting was done dry unless otherwise 
noted. 


Only one of these basic conditions was varied at 
a time to observe its effect on tool life. 


Tool Life Results 


As was the case with previous tests, tool life 
was considered ended when the wear land on 
the clearance surface reached a value of 0.030 
inch. Data obtained when speed, feed, and depth 
of cut were each separately varied are given in 
graph form in Fig. 7. The circled points corre- 
spond to the standard conditions referred to. 

It can be seen in the illustration that the data 


points approximate a straight line, except in the 
regions covered by broken lines. Although the 
plot of log-log of tool life T versus the log of 
speed V is often a straight line, it will not always 
be so at lower speeds, feeds, or depths of cut; in 
fact, in the practical operating range of the vari- 
ables it is more common to have curvature in the 
feed and depth of cut tool life curves. 


Plan View of 7oo/ Section A-A 


Fig. 5. A shelf type chip-breaker is ground on 

this carbide turning tool. In Table 2 are listed 

the results of tests run when the chip-breaker 
style was varied. 








Fig. 6. Sketch of the tool used in tests to 
determine the effect of speed, feed, and 
depth of cut on cutting forces and tool life. 
The tool is listed under Test 7 in Table 1. 
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SA rence Section 


The approximately straight-line portions of the 
tool life curves (shown solid) correspond to the 
following type of equation: 


constant 

a ‘Gg 
Verh 5) 
The particular equations for each of the tool ma- 
terials tested follow: 


For the C-6 tool material: 
6.55 <-.3¢' 
TU 

For the harder C-S tool material: 


i” 1:69 LO : 
i det ohh mh 5) 

From these equations it can be seen that tool 
life varies inversely to a high power of the cutting 
speed, a lower power of the feed, and a still lower 
power of the depth of cut. When the speed is cut 
in half with the C-6 tool, the tool life increases 
130 times. Similarly, when the feed and depth of 
cut are each separately cut in half, the tool life 
increases 9 and 1.4 times, respectively. 

The harder, more refractory grade of carbide 
is seen to have far better tool life than the softer 
carbide and should, therefore, be used whenever 
it is possible to do so without chipping the cut- 
ting edge. Use of the harder grades of carbide re- 
quires a rigid setup and freedom from runout, 
scale, and shock loading of the cutting edge. 

The cutting speed recommended in the ASME 
Manual on Cutting of Metals for the standard 


feed and depth of cut used in these tests (0.015 
inch per revolution and 0.125 inch respectively) 
is 500 feet per minute for a work-piece of 156 
Brinell hardness. This recommendation is for a 
general-purpose carbide tool of the C-6 type. It 
can be seen in Fig. 7 that this speed corresponds 
to a tool life of approximately seventy minutes— 
which is a very reasonable value. 


Consequence of Improved Tool Life 


If a harder carbide or an improved carbide tool 
is used, it should be possible to increase the rate 
of metal removal while keeping the tool life the 
same. The question which naturally arises is 
which variable is most advantageously increased 
to take advantage of the improved tool life that 
results from the improved tool material. Should 
the speed, feed, or depth of cut be increased? 

The volume of metal removed in a given time 
is proportional to the product Vbt and, if the tool 
life is to remain constant, it is evident from Equa- 
tion (7) or (8) that Vbt will be increased most if 
b is increased and least if V is increased. Thus, 
whenever a cutting operation is being performed 
under optimum conditions, an improvement in 
tool material should be utilized by first consider- 
ing an increase in depth of cut, followed by an 
increase in feed, and last by an increase in cut- 
ting speed. It should not be arbitrarily assumed 
that an improvement in cutting tool material 
automatically means that the cutting speed 
should be increased. 
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Fig. 7. Tool life data 
(0.030-inch wear land) for 
hot-rolled AIS! 1020 steel 
that has been turned with 
both C-6 and C-8 type 
tungsten-carbide tools. 
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DEPTH OF CUT, D, in. 


V= 1000 fpm. 
t= 015 ipr 
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Fig. 8. Variation of cutting force values for C-6 type tungsten-carbide turning tool 
when the values of speed, feed, and depth of cut have been altered individually. 


There are several considerations in addition to 
cost and rate of metal removal which determine 
whether speed, feed, or depth of cut should bh 
varied. These include: 

1. The maximum force the tool is capable of 
withstanding (cutting force is approximately 
proportional to depth of cut and feed but 
independent of cutting speed). 

2. The amount of power available (power re- 
quired varies approximately directly with 
the rate of metal removed (Vbt). 

3. The amount of metal to be removed. This 
depends on the blueprint dimension and on 
the machining allowance. 

4, The maximum feed that can be tolerated 
from the standpoint of the finish required. 

Any decision to alter depth of cut, feed, or speed 
must be consistent with these considerations. 

Cutting force values for the C-6 type carbide DRY ont pa see ee 
tool are shown in Fig. 8 for different values of OF CHIP AND ALONG 
speed, feed, and depth of cut. The force compo- CLEARANCE EDGE 
nents Fp, Fo, and Fr are for the tangential, feed, Fig. 9. The effect of C commercial soluble-oil 
and radial directions, respectively. Component cutting fluid (diluted one part in twenty with 
Fp is the most important one of the three since it water) on a C-6 type carbide turning tool is 
determines the specific cutting energy (inch- clearly shown. For maximum tool life a 
pounds of work per cubic inch of metal removed copious flow must be maintained. 
or specific horsepower consumed (horsepowe1 
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I ence Section 


per cubic inch per minute). Both of these factors 
can be determined by referring back to Equations 
4) and (5). Values of u and K are also shown plot- 
ted in Fig. 8, where it may be seen that these 
quantities are independent of speed V (at speeds 
above those that give rise to a built-up edge), de- 
crease slightly with an increase in feed t, and are 
approximately independent of depth of cut b ex- 
cept at low values of b where the nose radius 
plays a relatively important role. 

The energy dissipated per inch of cutting edge 
U) is 


u (Vbt) 
eo 


which is seen to be independent of depth of b. 
It is for this reason that depth of cut has so little 
effect on tool temperatures and hence on tool life. 
Equation (4) shows that u is independent of V 
but varies inversely with t. Thus the cutting en- 
ergy per inch of cutting edge given in Equation 
9) will be influenced by changes in V but not by 


U uVT (9) 








changes in t. It is evident, therefore, that changes 
of cutting conditions may be considered as fol- 
lows, in decreasing order of influence on tool life: 
(1) speed; (2) feed; and (3) depth of cut. 


Influence of Cutting Fluid 


Tests were performed under the aforemen- 
tioned standard conditions (1000 feet per minute 
speed, 0.015 inch per revolution feed, and 0.125- 
inch depth of cut) using the C-6 carbide tool of 
the shape shown in Fig. 6 to determine the influ- 
ence of a cutting fluid. Results of these tests when 
cutting with a dry tool, when cutting with a flow 
of coolant directed on the back of the chip, and 
when cutting with streams of coolant directed 
both on the back of the chip and along the clear- 
ance of the tool are given in Fig. 9. The coolant 
employed was a commercial soluble oil diluted 
one part in twenty with water. It is evident that 
the coolant improves tool life and the greater the 
flow rate, the better. 








at the tool point. 


the type of chip-breaker used. 


ing in thermal stress gradients. 





Conclusions Based on Results of the Extensive High-Speed Turning 
Tests Presented to Show Effect of Tool Shape, Speed, Feed, Depth 
of Cut, and Coolant on the Life of Carbide Tools 


1. Side rake angles should be positive to limit tool forces and tempera- 
tures, while back rake angles should be negative to provide sufficient metal 


2. Since the combination of a positive side rake angle and a negative 
back rake angle may lead to poor chip control, attention must be given to 


3. The use of a double back rake angle of minus 30 degrees for the first 
half depth of cut and 0 degree for the second half depth of cut, in con- 
junction with a land and groove type of chip-breaker, provides good chip- 
breaking and the desired large back rake angle without a tendency to 
throw the chip back onto the newly cut surface. 


4. Although carbide tools can, in some instances, be made to perform at 
levels considerably beyond generally accepted practice, this does not nec- 
essarily mean that cutting speeds should be increased. Rather, increases in 
depth of cut, feed, and then speed should be considered in that order. 


5. Cooling a carbide turning tool with a full flow of water-base coolant 
can give improved tool life over dry cutting. It is important that a large 
flow of coolant be used to prevent cooling only a portion of the tool, result- 


6. In carbide milling—where the repeated thermal shock associated with 
heating and cooling the tool causes fatigue of the cutting edges—it is gen- 
erally found that poorer results are obtained with a coolant than without. 
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Pneumatic Device 
Substituted for 

Electronic Control 
in Honing 


By Joun H. GREENING 
Supervisor of Special Projects 
Micromatic Hone Corporation 
Detroit, Mich. 


UTOMATIC gage-ring sizing is the com- 
monly used method of determining when 
the desired inside diameter of work being fin- 
ished on Microhoning machines has _ been 
reached. The majority of the gage-ring sizing de- 
vices now in use trigger an electronic control 
circuit to arrest the feeding action of the honing 
stones. Recently, however, the Micromatic Hone 
Corporation, Detroit, Mich., has begun to replace 
this electronic control feature with an air circuit 
that incorporates a novel pneumatic principle. 
The new air-switch gage-ring sizing units have 
been installed on honing machines in the plants 
of several automobile manufacturers and are 
helping to obtain closer accuracy while lowering 
maintenance costs. 


How Gage-Ring Sizing Works 


Honing is essentially a low-velocity abrading 
process that removes stock rapidly while holding 
size, geometry, and surface finish to close toler- 
ances. Metal removal in the cylindrical honing 
process is accomplished by both rotating and re- 
ciprocating a number of honing stones (abrasive 
sticks) in contact with the bore of the work-piece. 
To increase the diameter of the bore, the tool is 
expanded by wedging a cone against the back of 
the abrasive sticks. This wedging action forces 
the abrasive sticks out radially with equal pres- 
sure in all directions. 


















Each of the abrasive sticks is encased in a plas- 
tic shell. Portions of these shells, called tabs, ex- 
tend past both ends of the honing sticks and 
wear down evenly with them, so that the outside 
diameter of the tabs is always equal to the diam- 
eter of the bore being worked. In Fig. 1 is shown 
a cut-away view of an electronic size-control unit 
that functions by gaging the tool diameter. Gage 
ring A, having an inside diameter equal to the 
desired bore size of the part, is positioned above 
the work B, so that the upper tabs of the plastic 
shells around honing sticks C enter the ring at 
the top of each stroke. 

As metal is removed from the bore surface of 
the work-piece, the individual abrasive sticks are 
pushed out, thereby increasing the diameter of 
the honing tool. When the tool expands to the 
point where it is the same size as the inside diam- 
eter of the gage ring, the plastic tabs will make 
contact. As a result, the gage ring will be caused 
to rotate slightly with the tool. 

This rotation can be detected either electron- 
ically or pneumatically. With an electronic con- 
trol system, the torque flexes a leaf spring D, 
Fig. 1, until it touches sizing contact E. An elec- 
tronic circuit is then triggered to arrest the ex- 
pansion of the hone. Since runout time (like 
spark-out on a grinding machine) is desired, an 
electronic timing circuit delays the final collapse 
and withdrawal of the tool for a pre-set number 
of seconds. 
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Theory Behind the Pneumatic 
Size-Control System 


Although the electronic pick-up has been used 
successfully for years, a pneumatic control sys- 
tem was desirable because there was need for 
a device that would 


1. operate efficiently with water-soluble cool- 
ants: 
not be affected by metallic particles and 
water in oil coolants; 
lend itself to remote adjustment; and 
eliminate the leaf spring (which 
needed periodic replacement). 


SIZING 


It is a known fact that as air travels through a 
pipe, a certain amount of energy is represented 
by the mass and the velocity of the air. If the 
flow is stopped suddenly, the air in the closed end 
of the circuit will compress to greater-than-line 
pressure and reflect a pulse (traveling at high 
speed) toward the opposite end of the pipe. This 
phenomenon is often observed audibly as ham- 
mering in water pipes when a faucet is suddenly 
closed. 

The pulse will travel back through the pipe 
even if the downstream end is reopened. Such a 
pulse can be utilized to operate a sensitive pres- 
sure switch of the type used in pneumatic gaging 
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Fig. 1. Electronic size-controj unit for 
a honing machine that operates by 
gaging the tool diameter. When the 
tool has expanded sufficiently to bind 
against gage ring (A), the ring will 
move. This forces leaf spring (D) up 
against contact (E) which halts hone 
expansion electronically. 


systems. The speed with which this pulse actu- 
ates a switch is not noticeably affected by the 
length of the pipe. 


Operation of the Air-Switch Control 


In Fig. 2 can be seen a cut-away sketch of a 
gage-ring sizing bracket that has been designed 
to utilize an air pulse to detect the rapid move- 
ment of the gaging ring. Actual operation of the 
components can be better understood by refer- 
ring to Fig. 3, which shows a schematic represen- 
tation of the design. 

Air from a supply source is first passed through 
a filter to remove any foreign particles that might 
hamper operation of the unit. The air then flows 
through a regulator that maintains a pressure 
ranging from 15 to 20 pounds per square inch. 
From the regulator the air flows through an ad- 
justable restriction, through a flexible air line to 
the sizing bracket, into a ball-seat assembly and 
around the ball. It then passes between a plunger 
and the bracket wall and dissipates into the at- 
mosphere through an air release hole. 

Clearance between the plunger and the wall 
is such that a pressure of approximately 9 pounds 
per square inch is maintained behind the plunger. 
A sensitive pressure switch, connected to the 
feed-stop control of the honing machine, is in the 








Fig. 2. This gage-ring sizing bracket 
makes use of the pulse created by 
the sudden stoppage of a steady air 
flow to actuate a pressure-sensitive 
switch. The switch, in turn, provides 
the differential action necessary to 
actuate a relay which stops further 
expansion of the hone. 
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Fig. 3. Air is filtered and regulated in the air control unit (left) before 

being led to the gage-ring sizing bracket (right). When the gage ring 

rotates, it forces the plunger to seat the ball, causing an impulse that 

actuates the pressure switch. The switch then causes a relay in the feed- 
stop control (not shown) to halt the hone expansion. 
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air circuit and is set to function at a pressure of 
10 pounds per square inch. 

When the tabs on the ends of the abrasive 
sticks contact the gage ring, it is forced to rotate 
with the tool. In doing so, the gage ring contacts 
the valve plunger and moves it against the air 
pressure, without altering the flow rate, until the 
ball is pressed into the seat. The impulse formed 
at the instant of closure reflects back through the 
air hose to the pressure switch causing it to op- 
erate. Differential action of the pressure switch 
provides the time necessary to actuate a relay, 
thus halting the feed-out of the abrasive sticks. 
Although the ball may be in its seat for as short 
a time as 0.001 second, the switch may remain in 
the closed position for as long as 0.100 second. 

A certain amount of size adjustment can be 
obtained by varying the pressure settings at the 
regulator. Coarse size adjustment is controlled by 
varying the amount of plunger travel. The pur- 
pose of the gage-ring stop illustrated in Fig. 3 is 
to limit the float of the gage ring. Runout time is 
obtained by using an electric timer. 

The pressure switch, adjustable restriction, and 
regulator unit were developed in cooperation 
with the Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. This air control unit, called the “Air- 
O-Limit” switch, can be seen mounted on the side 
of a honing machine in Fig. 4 with a flexible air 
line leading to the rear of the Microsize bracket. 
In the heading illustration is shown a two-spindle, 
completely automated honing machine utilizing 
these units. 
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Fig. 4. The air control unit 
shown schematically at 
the left in Fig. 3 is 
mounted on the left-hand 
side of this honing ma- 
chine. A flexible air line 
leads from the unit to the 
rear of the gage-ring siz- 
ing bracket. The honing 
tool passes through the 
gage ring. 


New Abrasive Wheel Safety Code 
Now Available 


The revised edition of the Safety Code for the 
Use, Care, and Protection of Abrasive Wheels 
has been approved by the American Standards 
Association. Prepared under the sponsorship of 
the Grinding Wheel Institute and the Interna- 
tional Association of Governmental Labor Offi- 
cials, the new issue has many additions and 
amendments. 

Some of the major improvements over the 1947 
edition are the inclusion of information on the 
popular revolving cap guard and on the fabrica- 
tion of a drawn steel guard, both for portable 
grinders. The tables of maximum speeds for 
grinding wheels have been rearranged and re- 
vised. Conditions under which grinding wheels 
may be run at high speeds have been clarified. 
Maximum speed values for two new classes of 
wheels—the reinforced and depressed center 
types—have been added. In the case of mounted 
wheels, the critical speed tables have been re- 
placed by those for maximum speeds. The gen- 
eral operating rules also have been expanded. A 
discussion of steps to be taken by the wheel user 
after accidental breakage has been added. These 
are just a few of the changes appearing in the 
new edition. 

Copies of the revised Abrasive Wheel Safety 
Code may be obtained free of charge by writing 
to the Grinding Wheel Institute, 2130 Keith 
Building, Cleveland 15, Ohio. 





JOUS MECHANISMS 


Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Adjustable Eccentric Produces a Variable Throw 


By W. M. Ha.uiipay, 


Rotary movement of a driving shaft must be 
converted frequently into rectilinear movement 
for the actuation of such members as slides or 
levers. One of the most common and effective 
means for accomplishing this conversion is the 
combination of an eccentric and connecting-rod. 
In its conventional form, however, an eccentric 
is applicable only when a fixed length of stroke 
is desired. If, on a particular machine, it is nec- 
essary to vary the stroke length imparted to the 
driven members, it is advantageous to employ an 
adjustable eccentric drive mechanism. 

The accompanying illustration shows the de- 
sign of such an adjustable eccentric. Outer eccen- 
tric member A is a running fit within the head of 
a connecting-rod (not shown) which couples the 
eccentric to the reciprocating machine member. 
A large hole is bored through the outer eccentric 
member, being offset distance X which is deter- 
mined by the amount of throw required. 


In this drive, throw of 
outer eccentric A is ad- 
justed by rotating sleeve 
B carrying drive-shaft C. 


Southport, England 


Mounted in the bored hole is flanged sleeve B. 
This sleeve is bored to receive, and is keyed to, 
drive-shaft C. The shaft hole is located eccentri- 
cally in the sleeve, the amount of offset provided 
in the illustrated unit being the same as offset X 
However, this is not essential, except in cases 
where stroke lengths are required to vary from 
standstill to maximum reciprocation. Circular 
lock-nut D is threaded on the right-hand end of 
the flanged sleeve to retain it in place. Spanner 
holes are drilled in the face of the lock-nut to 
facilitate removal and replacement. 

The flanged end of sleeve B has a series of ac- 
curately spaced vee serrations machined on its 
periphery. The serrations mesh with similar in- 
ternal serrations provided on ring E. Cap-screws 
and dowels, passing through eccentric member 
A from the opposite side, locate and retain ring 
E in the recess provided. The dowels must be of 
sufficient size to bear the main driving load. 


SECTION Y-Y 
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With sleeve B situated so that shaft C is on the 
horizontal center line in the position shown at 1, 
maximum throw of the eccentric is obtained. If 
lock-nut D is backed off, and sleeve B is rotated 
iSO degrees in relation to the outer member, shaft 


C will be coincident with the center of the eccen- 
tric, Position 2. At this setting, no motion will be 
delivered to the machine slide. Sleeve B may be 
located at any intermediate position between 
the neutral and maximum throw settings. 


Mechanism Simultaneously Transfers and Reverses Position of Pad 


By W. M. Foster, New Hyde Park, N. Y. 


In the processing of paper pads stuffed with 
excelsior or shredded paper, they have to be 
transferred a distance of 36 inches between work 
stations. The pads, which are rectangular in 


shape, are picked up by a cam-tripped gripper 


Fig. 1. The transfer mechanism 
reverses the pad as its center 
moves along line A-A. 
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device (not described) along a folded-over bot- 
tom edge. During the transfer, the pad has to 
be reversed so that the leading edge becomes 
the trailing edge. The diagram, Fig. 1, shows pad 
positions during the transfer. It will be noted 


Fig. 2. The counterclock- 
wise movement of lever 
D and the clockwise move- 
ment of gear K act to re- 
verse the pad in its trans- 
fer along line A-A. 








that the locus of the pad center remains along 
the line A-A. 

The transfer mechanism combines simplicity 
and smooth operation. Drive-shaft B, Fig. 2, 
in frame C, rotates at a constant speed of 40 
R.P.M., effecting one transfer per cycle. Lever D, 
keyed to the drive-shaft, contains at its other end 
free pin E. The gripper device F is keyed to the 
top of the pin. From the center of the pin, the 
distances to the center of the pad and the center 
of the drive-shaft are equal. 

For the reversal of the pad during the transfer, 
three gears are provided: gear G, having 192 
teeth, is fixed to the frame and free over the 
drive-shaft; gear H, an idler, is free on stud J car- 
ried by the lever; and gear K, having 96 teeth, is 
keyed to the bottom of pin E. 

During the cycle, lever D rotates counter- 
clockwise at the drive-shaft speed of 40 R.P.M 
Simultaneously, gear K revolves clockwise on its 
axis. In 180 degrees of movement of the lever 
gear K has also moved 180 degrees, but in a re- 
verse direction. The result: the leading edge of 
the pad in Position 1, Fig. 1, becomes the trail- 


ing edge in Position 5 


Fine Feed Arrangement for a 
Surface Grinder 


A patented mechanism by which a fine feed 
can be given to the wheel-head of a vertical spin- 
dle surface grinder is shown in the accompanying 
illustration. Coarse adjustment of 
head slide A in 


the wheel- 
relation to the column B is ef- 

















Tightening threaded cup D against ring E holds screw 

C in a fixed position. Fine adjustment is then accom- 

plished through the rotation of nut G by means of 
@ worm drive on shaft F. 








fected by rotation of a handwheel attached to 
the upper end of screw C. 

When the fine feed is to be applied, screw C is 
prevented from rotating by tightening the in- 
ternally threaded cup-shaped member D on the 
threaded boss that is integral with the column 
B. This is accomplished by means of the attached 
iever. The action causes ring E, which is keyed 
to the handwheel, to be clamped between the 
face of the boss and the bottom of the bore in 
cup D. 

Fine vertical adjustment of the slide A is then 
effected by manual rotation of shaft F. A worm 
attached to this shaft drives a worm-wheel inte- 
gral with nut G which moves along screw C 


Steel Capacity at 133.5 Million Tons 


rhe annual steelmaking capacity of the United 
States has been increased to 133,459,150 net tons 
during the past year. This, the highest level ever 
Fair 
less, pre sident of the American Iron and Steel In 


attained, was announced by Benjamin F. 


stitute. The new annual figure, stated as of Jan- 
uary 1, 1957, represents an increase of 5,096,060 
tons over the capacity for ingots and steel for 
castings reported for 1956. “The American steel 
industry can now produce more than 40 per cent 
of the world’s output,” Mr. Fairless stated. 

This additional tonnage will help the iron and 
steel industry to meet heavy current and prospec- 
tive demands for new oil tankers, highway con- 
struction, schools and public buildings, power 
plants, and other projects. One year ago the com- 


and 


panies announced programs for 1956, 1957, 
1958 that called for increases totaling about 15 
million tons—thus, expansion in steelmaking ca 


pacity is expected to continue 


Reds Score Three Out of Twenty 


“When I asked the Russian engineers about 
their twentv impressive-looking machine tools 
on display, I found out only three were actually 
in production and available on the open market 
The others were experimental medels not in pro 
duction.” So reports Volkert Stampings’ 
Village, N. Y.) general manager, Jack Kleinodei 
after visiting the Russian pavilion at the Zagrel 
Trade Fair in Yugoslavia. 
man United States trade mission which recentls 


Queens 
1 


A member of a four 
visited Yugoslavia, Kleinoder debunks popula 
contentions about Soviet engineering education 
While the U.S.S.R. may be turning out engineers 
at a rapid clip, he claims they are not of the cali- 
ber of our engineers. 
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Dollars for designers! 


Ist Award .... $300 
2nd Award .... $200 
3rd Award .... $100 


Four additional 
Awards, each .... $50 





All accepted entries 


Enter MACHINERY’S 


INGENIOUS MECHANISMS Competition 


for the best original articles 
describing mechanical movements 








paid for and published 


the 
rules 


what 
you do 


what 
we do 


Both subscribers and non-subscribers are eligible. Entries must be 
postmarked no later than August 31, 1957. Mechanism or movement 
described must have proved its practicability in actual use. No mate- 
rial already described in the technical press can be entered in the 
contest. 

Enter as many articles as you like, but confine each to a single mech- 
anism or movement. 


Send a scale drawing (or photograph—or both) that shows the oper- 
ating principle and important parts involved. Clear blueprints or 
pencil drawings are acceptable, but free-hand sketches cannot be used. 


Describe the purpose and action of the mechanism—h/ow it does what 
it does. Your description need not be in polished English, but it 
should be clear and logical. 


Mark details on drawing, such as levers, cams, and gears, with letters 
A, B, etc., and use corresponding letters to identify those details in the 
description; thus, “Lever A is operated by cam B.” (A suggestion: See 
how articles in this issue’s “Ingenious Mechanisms” section are 
handled. ) 

Substitute a diagram for the drawing, if necessary, to illustrate the 
arrangement of a complicated mechanism. 


MACHINERY’S editors review your entry—thoroughly and objectively 
—and evaluate it according to its ingenuity and originality. Award- 
winning articles will be announced in November MACHINERY. 

ALL entries accepted will be published in forthcoming issues of the 
magazine. 


And, of course, MACHINERY’S high-level space rates will be paid 
to ALL CONTESTANTS, in addition to the seven cash awards. 


mail your entry tt MACHINERY 


c/o Contest Editor 
93 Worth St., New York 13, N. Y. 
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Fig. 1. Lower division plate (left); main body (center); and clamping plate (right) form adjustable boring-bar holder. 


Boring-Bar Holder Suitable for Any Compound-Rest Position 


By STANLEY P. GouLp, Porterville. Calif. 


Boring-bars of various sizes can be accurately 
located on compound rests at the height of lathe 
centers by means of the simple shop-built holder 
here illustrated. The design of this holder is such 
that the boring-bar can be retained in a position 
parallel to the lathe bed, regardless of the angle 
to which the compound rest is set. In taper bor- 
ing, this facilitates boring long holes, as excep- 
tional clearance is afforded between the shank of 
the boring-bar and the edge of the hole being 
bored. 

The parts of the holder are seen in Fig. 1 and 
are shown assembled in Fig. 2. The main holder 
body Ahasa large 90-degree groove V machined 
along the length of one side to receive the bor- 
ing-bar. The height to the center of this groove 
from the bottom of the holder is predetermined 
to place the center of any boring-bar in line with 
the center of the lathe spindle when the fixture 
is assembled on a compound rest. A clamping 
strap B, semicircular in shape, is welded to the 
holder body lengthwise so as to span this groove. 

Two threaded bushings C are inserted in holes 
in strap B, central with groove V and welded in 
place to receive collar screws D that lock the 
boring-bar in place. Bushing E is a press fit in 
the body A, at right angles to the V-groove. A 
circular division plate F, which has seventy-two 
equally spaced teeth on its lower face, is a press 
fit on bushing E. This plate is fastened to the 
body by dowel-pins G. A bottom division plate 
H, which is a close sliding fit on bushing E, has 
teeth similar in shape and number to those in 
plate F. By means of their teeth, the plates can 
be readily aligned in any desired angular position 
to compensate for the setting of the compound 
rest. A tongue J extending along the bottom face 
of plate H fits into the neck of the T-slot in the 
compound rest. 

The fixture is clamped on the compound rest 


Fig. 2. Diagram of a lathe boring-bar holder designed to hold 
boring-bars of various sizes parallel with the lathe bed when 
the compound-rest is set at any 5-degree increments. 


by means of plate K which is threaded on the 
lower end of shank L. Pressure exerted on body 
A, as nut M is tightened, serves to draw plate K 
against the bottom of the T-slot and lock the 
boring-bar holder in place. 

To use the fixture in operations that require a 
tapered bore, the compound rest is first set to 
the required angle. Then, by turning the top 
division plate F and the entire upper holder unit 
a radial distance equal to one tooth for each 
5-degree increment that the compound rest is 
adjusted off the center of the cross-slide, the 
boring-bar will be retained in a position parallel 
to the lathe bed. 
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LATEST DEVELOPMENTS IN 


Danly Giant Airfoil Milling Machine 


\ 150-ton, airfoil milling ma- 
chine, capable of shaping airplane 
wings to complex forms or ma- 
chining the helical blades of an 





axial How air compressor, is now 
in use at the NACA’s Ames Aero- 
nautical Laboratory, *!offett Field, 
Calif. This huge machine—the 


Fig. 1. Above-the-floor view of Danly airfoil milling machine. 
Between the uprights are shown revolving table, wooden 
master of complex airfoil shape, and follower wheels. 
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only one of its kind ever made— 
was developed and built to the re- 
quirements of the Federal Gov- 
ernment research center by Danly 
Machine Specialties, Inc., Chi- 
cago, Ill., for scientific research in 
aeronautics. It is the most ad- 
vanced development in a series of 
machines that the National Ad- 
visory Committee for Aeronautics 
has been using for thirty years to 
produce in metal the airfoil shapes 
required for research purposes. 
The products of the new airfoil 
milling machine and its smaller 
forerunners have been employed 
as models for tests in supersonic 
wind tunnels and as essential parts 
of the driving machinery of the 
wind tunnels themselves. The new 
machine, for example, has been 
used to mill a series of blades now 
installed in the main drive com- 
pressors of several large wind tun- 
nels at the Ames laboratory. 
Airfoil mills are intended prima- 
rily for duplicating in metal a 
complex curved shape generated 
by tracing a prepared pattern. In 
the Danly airfoil milling machine 
a wooden pattern is mounted ver- 
tically on a circular revolving 
table as shown in Fig. 1. Two 
large tracer wheels are held in 
contact with the pattern and as 
the table revolves, the relative mo- 
tion of the tracer wheels is trans- 
mitted to two cutters employed as 
shown in Fig. 2. The cutters are 
positioned against the metal blank 
to be machined, which is also re- 
volved at the same speed as the 
pattern. In this way, the cutters 
shape the metal blank to the same 
curve as the wooden pattern. 





Machine tools, unit mechanisms, machine parts, and 


material-handling appliances recently placed on market 


Edited by FREEMAN C. Duston 


The shaping action is fully 
automatic, once the pattern and 
work-piece have been put in place. 
Work-pieces up to 18 by 18 by 96 
inches long or 8 by 26 by 96 
inches long can be shaped on the 
machine illustrated. The mechan- 
ism for holding the metal blank 
to be machined can exert an up- 
ward thrust of 8500 pounds. Both 
pattern and work-piece on the 
Danly machine are mounted ver- 
tically, in contrast to previous air- 
foil mills of horizontal design 
This mounting method eliminates 
any bending that might result 
from the weight of the metal 
blank being shaped. 

Much of the giant machine is 
hidden from sight in a pit beneath 
floor level. The sub-floor area is 
25 by 25 by 15 feet high and con- 
tains a smaller pit 8 feet deep and 
6 feet in diameter. The latter pit 
accommodates the mechanism for 
the turntable on which the work- 
piece rides. The machine rises 17 
feet above the floor and occupies 
an area of more than 600 square 
teet. 

Seventeen electric 
required to operate the new airfoil 
milling machine. Two motors, 
each rated at 75 H.P., drive the 
spindles of the metal-cutting tools 
which shape the work blank. 
Other motors turn the table on 
which the pattern is mounted, 
provide lubrication, pressurize the 
complex hydraulic system of the 
machine, and _ furnish 
where necessary. The total motor 
horsepower is 424. Nearly 80,000 
teet of wiring has been used in the 
machine and its electrical control 
panel. 

The machine has been designed 


motors are 


cooling 


to handle work-pieces of various 
materials. For cutting alloy steels, 
a speed range of 78 to 785 feet per 
minute is available, and for alumi- 
num alloys, speeds between 314 
and 3140 feet per minute can be 





employed. The Danly machine is 
capable of working to an accuracy 
of plus or minus 0.004 inch over a 
24-inch chordal length and main- 
taining a good quality of finish. 
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Fig. 2. Close-up view of Danly airfoil millin 


g 
ing two milling cutters in action on an airfoi 
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rear of the work-piece may 


be seen the 
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Fully automated twenty-station bearing cap processing machine built by LaSalle Tool, Inc. 


LaSalle Twenty-Station Machine for High-Speed 
Bearing Cap Production 


LaSalle Tool, Inc., Detroit, 
Mich., has announced a fully auto- 
mated twenty-station machine, 
called the “Bearing-cap-amatic,” 
which produces a matched set of 
five finished bearing caps for a V-8 
engine from a single casting. This 
machine handles ninety castings 
per hour producing 450 finished 
bearing caps. 

The machine is built to JIC hy- 
draulic and electrical standards 
and has automatic lubrication 
throughout. A built-in coolant sys- 
tem serves each tool, minimizing 
tool wear and helping to carry 
away the chips. An automatic chip 
conveyor serves as a part of the 
coolant return system. All milling 
spindles are adjustable and tool 
setup points are built into the fix- 
tures. The LaSalle standard way 
type units of the machine are as- 
sembled to allow ample room for 
both tool changing and mainte- 
nance, 

The castings handled by this 
machine are clusters of bearing 
caps, as shown by the views in the 
foreground of the _ illustration. 
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Each casting consists of a cluster 
of five main bearing caps, and 
each cap is numbered (5, 4, 3, 2, 
1) for easy identification. The joint 
face, channel fit, and the _half- 
round surface are broached prior 
to the processing operations. The 
broached castings are fed into 
the “Bearing-cap-amatic” auto- 
matically by a shuttle type load 
conveyor, with the joint face down 
and the No. 5 bearing cap in the 
lead. They then proceed through 
all twenty stations automatically. 

The bearing-cap_ cluster is 
shuttled into the loading station 
and rotated 90 degrees so that the 
joint face is in a vertical plane. 
The part is then shuttled through 
the machine using one edge of the 
channel fit for vertical location 
and the joint face for in and out 
location. 

The main shuttle bar is located 
above the part and has nineteen 
shuttle arms that rotate downward 
90 degrees to engage the work 
before it is unclamped. The 
shuttle arm holds the part against 
the shuttle rails while it is being 


moved to the following. station. 
The part is located and clamped 
in the latter station by the various 
fixtures. The shuttle bar then 
rotates the arm 90 degrees upward 
and returns to original position. 

In the nineteenth station, four 
slots are milled through the bear- 
ing cap cluster, dividing it into 
five separate bearing caps. These 
five caps are then shuttled to the 
twentieth, or last, station where 
they are unloaded. 
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Can-Pro Guards for 
Machine Tool Ways 


Custom-made way guards that 
expand and contract with the 
movement of horizontally, vertic- 
ally, or angularly positioned ma- 
chine tool slides or tables are 
being manufactured by the Can- 
Pro Corporation, Fond du Lac, 
Wis. These guards embody an 
exclusive feature which is said to 
increase tool life. All folds of the 
guards expand equally and simul- 
taneously. 

Each way guard is handmade 
and is designed to fit and protect a 
specific member. Special materials, 





such as flexible neoprene with its 
oil and heat-resistant characteris- 
tics, are used to afford maximum 
protection and long life. 
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Hand Feed Surface Grinder 


The Harig Mfg. Corporation, 
Chicago, Ill., has acquired the 
manufacturing rights for the TML 
hand feed surface grinder and is 
producing an improved model of 
this machine. The new grinder is 
said to feature greatly improved 
accuracy and to be easier to op- 
erate. It has been redesigned for 
100 per cent faster longitudinal 
travel when the handwheel is op- 
erated. 

The new design accommodates 
standard wheel adapters, has a 
transverse travel of 7 inches, and 
has a working height under a 
standard 7-inch diameter wheel of 





Cabinet model TML hand feed surface grinder built 
by the Harig Mfg. Corporation 


12 1/4 inches—an increase of 3 
inches over former models. Pre- 
packed spindle bearings are said 
to give longer life, cleaner opera- 
tion, and greater accuracy. Power 
is supplied by either a 1/2- or 3/4- 


H.P. motor. The machine is avail- 
able without the cabinet for use as 
a bench model. Total machine 
weight of the cabinet model in- 
cluding motor is 550 pounds. 
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Cleveland Two-Point Double-Geared Press 


A two-point, double-geared 
press equipped with a patented 
drum type air friction clutch, with 
a combination clutch and motor 
control, is announced by the 
Cleveland Punch & Shear Works 
Co., Cleveland, Ohio. An automa- 
tion control for auxiliary feeding 
devices and additional 110- and 
140-volt receptacles are provided. 

The slide is counterbalanced by 
air and is arranged for power ad- 
justment by means of a separate 
high torque motor having a mag- 
netic brake. The press is furnished 


with safety blocks chained to dis- 
connect plugs which, when pulled, 
break all of the control circuits. 
A recirculating oil system is in- 
corporated in the press. The die 
space is illuminated from both 
sides by lights in the uprights. 

The slide has a stroke of 12 
inches and an adjustment of 12 
inches. The shut height is 38 
inches; the bed and slide area, 36 
by 60 inches; and the operating 
speed, 30 R.P.M. Rated capacity 
is 500 tons. 
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Two-point, double-geared press announced by the 
Cleveland Punch & Shear Works Co 
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Two dial type production machines brought out by The Cross Company 


Cross Dial Type Machines for Processing 
Air Compressor Cylinder Blocks 


\ pair of dial type machines 
arranged to process six different 
cylinder blocks 
announced by The 
Company, Detroit, Mich. 
These two machines rough- and 
the 
rough- and finish-counterbore the 
drill, 


and ream all other necessary holes. 


alr compressor 
have been 
( re SS 


semifinish-bore cylinders; 


valve ports; and chamfer, 
The top, bottom, and sides of the 
cylinder blocks are milled in prep- 
aration for processing on these 
machines. 

The first machine is equipped 
with a four-station index-table, 
and the second machine with a 
six-station index-table. Indexing is 
automatic and is fully interlocked 
with the machine cycle. Both ma- 
chines are equipped with two- 
position, progressive work-holding 
fixtures having interchangeable 
adapters for the six different parts. 
The production capacity of the 
two machines is 129 cylinder 
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blocks per hour, at 100 per cent 
efficiency. 

Complete interchangeability of 
parts, even to tooling details, pro- 
vides for fast, easy maintenance, 


reduced down time, and flexibility 
in handling parts that undergo fre- 
quent design changes. Construc- 
tion is to JIC standards. Other fea- 
tures include hydraulic feed, 
rapid traverse, and hardened and 
ground ways. 
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Everite Electrochemical Machine for Sharpening 
and Shaping Carbide Tools 


Sharpening and shaping of car- 
bide tools by electrochemical dis- 
solution—a known as 
“electrolytic grinding” or “electro- 
lytically assisted diamond wheel 
grinding’—can be accomplished 
with a machine tool specifically 
designed for this process by the 
Everite Machine Products Co., 
Philadelphia, Pa. This new equip- 
ment, called “Electrochemical Ma- 
chine Tool H-1,” is a complete unit 
designed to handle corrosive elec- 
trolytes and is capable of perform- 
ing electrolysis without additional 
equipment. The _ direct-current 
unit is a part of the machine. 


pre CESS 


The principle on which the ma- 
chine operates is based on anodic 
dissolution. In the machining proc- 
ess, a tool which is made anodic 
(+) is brought into contact with 
a rotating wheel, the cathode (—). 
as illustrated diagrammatically in 
Fig. 2. An electrolyte is used to 
pass the current between the 
anode and cathode, thus complet- 
ing the circuit which causes metal 
to dissolve at the anode. The ma- 
terial normally formed at the 
anode is wiped away by rotational 
action of the cathode. The result 
is controlled metal removal by 
electrochemical dissolution. 
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Fig. 1. Electrochemical machine for sharpening carbide 
tools built by Everite Machine Products Co. 


For most applications, a metal- 
bonded diamond wheel is suitable 
as a cathode. The anode (tool to 
be sharpened) is held in contact 
with the rotating diamond wheel 
with just sufficient pressure to 
maintain contact. The anode-cath- 
ode interface has a gap distance 
of very small magnitude, and cur- 


rents of very high densities are ob- 
tained at low voltages. The pri- 
mary function of the diamonds in 
the wheel is to wipe away any in- 
soluble anode reaction products 
from the work-piece. Only one 
wheel is required for the finest 
finish (about 5 to 8 micro-inches). 
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Fig. 2. Diagram illustrating operating principle of machine shown in Fig. 1 








Floor type milling machine developed by the Cincinnati 
Gilbert Machine Tool Co. 


Gilbert Floor Type 
Milling Machine 
A pendant-controlled milling 
machine has been developed by 
the Cincinnati Gilbert Machine 
Tool Co., Cincinnati, Ohio, for 
milling the ends of structural steel 
shapes. The wide range of hori- 
zontal and vertical travels avail- 
able on this machine makes it well 
adapted for many other cumber 
some milling jobs. The vertical 
travel of the spindle head is 36, 
tS. or 60 inches; horizontal travel 
of the column, 48, 72, 96, or 120 
inches; and height of runway, 14 
inches. 

\ pendant station controls the 
20-H.P. main drive motor and the 
multi-speed feed motors. A horse- 
power mounted on 
Adjustment of the 
spindle is by means of a hand 


meter 1s 
the pendant 


wheel, equipped with a dial read- 
ing to 0.001 inch. Spindle speeds 
are 400, 972, and 1620 R.P.M 
Feeds to the head and column are 
30, 40, and 60 inches per minute. 
Taper in the spindle nose is No. 50 
NMTBA Standard equipped with 
draw-bar. 


In actual operation, the machine 
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takes smooth, straight cuts at a 
surface speed of about 1000 feet 
per minute and a feed of 60 
inches per minute, using throw- 
away type carbide cutters. 
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Westbury Toolroom 
Lathe 


The Maserati Corporation of 
America, Westbury, N. Y., has in- 
troduced in this country the West- 
bury 12-32 toolroom lathe which 
is being made in Italy. This lathe 
has a swing of 12 inches over the 
bed, a swing in the gap of 17 3/4 
inches, and a distance of 32 inches 
between centers. 

The cast-iron bed is reinforced 
by latticed ribs and has ample 
provision for chip discharge. The 
front spindle bearing is of bronze 
and has adjusting wedges. The 
rear spindle bearing is a combina- 
tion radial and thrust ball type. 

An anti-loosening safety device 
is provided for the spindle nose, 
and there is a foot brake for fast 
stopping. Hardened and ground 
gears in the headstock run in an 
oil bath. Spindle speed can be 
changed while the machine is 
running. A V-belt drive transmits 
power from the motor to spindle. 
Automatic release of the longitu- 
dinal traverse is obtained by a 
pre-set positive-stop dog, and a 
Norton gear-box is optional equip- 
ment. 
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Close-up of high amplification electronic ‘Leadchek'’’ announced 
by the Sheffield Corporation 


High Amplification Electronic ‘“Leadchek”’ 


A new model electronic “Lead- 
chek” for measuring the lead of 
lead-screws is being manufac- 
tured by the Sheffield Corpora- 
tion, Dayton, Ohio. The instru- 
ment can be used to detect lead 
errors in straight or tapered work 
and rack teeth. It is available with 
electronic amplification ratios of 
either 1000/2000 or 2500/5000 to 
1. Amplification within each dual 
range can be switched from one 
to the other without realignment 


Toolroom lathe introduced by the Maserati Corporation of America 
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of the indicating meter mechan- 
ism. When an amplification of 
5000 to 1 is employed, direct read- 
ings on the zero center equilinear 
scale can be made to ten mil- 
lionths (0.00001 inch). 

The electronic “Leadchek” will 
handle work up to 36 inches long 
and 10 inches in diameter with 
standard tailstocks. Used with a 
V-block accessory, any length 
work with diameters from 1/2 
inch to 6 inches can be checked. 
The instrument is approximately 
59 inches long, 24 inches wide, 
and 51 inches high. Electronically, 
it consists of a Sheffield “Electro- 
jet” transducer type gage car- 
tridge connected to a remote Shef- 
held “Accutron” amplifier. 

The “Electrojet” is located in 
the gaging unit and is actuated 
by the ball point gaging stylus 
that contacts the flank of the 
thread. Indicator response is in- 
stantaneous and readings are con- 
sistently repetitive. The amplifier 
is unaffected by line voltage fluc- 
tuation from 65 to 150 volts and 
operates on 110-volt 60-cycle al- 
ternating current. The “Accutron” 
amplifier can be provided with an 
optional outlet for connecting a 
meter reading recorder or other 
accessory equipment. 
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Equipment for High-Speed 
“Basketing” of Parts 


A high-speed method for auto- 
matic “basketing” of parts prior 
to, during, or after processing 
which is said to effectively boost 
the efficiency of automated pro- 
duction lines has been developed 
by the Gear-O-Mation Division, 
Michigan Tool Co., Detroit, Mich. 
This new method is being used to 
basket small center-bored pinions, 
up to | 1/8-inch pitch diameter, 
at a loading rate of 3000 pieces per 
hour, as they come from a Michi- 
gan Electro-Audio Tester. Al- 
though each basketing unit is cus- 
tom-tailored to a specific job, it is 
assembled from standard compo- 
nents and can be adapted to most 
part-loading operations. 

Parts are fed to a dropping 
mechanism through an enclosed 
track using chain lifts and gravity 
flow. The rate of feed is variable 
through standard interlocked 
limit switches—with all handling, 
even at high speed, gentle enough 
to prevent marring the work. 

As they leave the incoming 
track, the rolling parts are guided 
and tipped through a curved 
channeled fixture and held posi- 
tively at the bottom end. Release 
into baskets is from this point and 
is actuated by automatic index- 
ing of the basket. The parts are 





Equipment for high-speed automatic basketing of parts, developed 
by the Gear-O-Mation Division, Michigan Tool Co. 


dropped onto upright basket 
prongs a row at a time. 

Empty baskets enter the unit on 
a chain conveyor and are hori- 
zontally positioned by _ spring 
clips. Before passing beneath the 
“drop,” vertical positioning of the 
basket is effected by locked roller 
guides. Indexing of the basket is 


Sarnesdril Kleenall filter of improved design 


accomplished by lim.t switches 
triggered by the chain drive. 

As each row of prongs in the 
basket is loaded, the next row of 
prongs is automatically indexed 
into place. The indexing arrange- 
ment is self-controlling, the end of 
the run or a malfunction serving 
to stop the equipment. 
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Kleenall Filter for 
Coolants 


The Barnes Drill Co., Rockford, 
Ill., is manufacturing an improved 
filter designed for filtering cool- 
ants that require the removal of 
foreign particles. This filter, 
known as the “Barnesdril Kleen- 
all,” has developed _ to 
achieve maximum efficiency and 
ease of maintenance. The intake 
distributor has been changed from 
a pipe to a trough type to facili- 
tate removal of sludge dropout 
formerly 


been 


and foreign material 
trapped in the pipe. 
Other changes include placing 
of the drive on the front idler 
shaft, use of larger seal wheels to 
provide greater area for sludge 
buildup, larger motor on _ the 
larger models, improved clutch 
design, and heavier conveyor belt. 
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H-P-M 1000-Ton Hydraulic Press 


A huge, 1000-ton hydraulic 
press has been built by the Hy- 
draulic Press Mfg. Co., a Division 
of Koehring Co., Mount Gilead, 
Ohio, for hot-piercing high-explo- 
sive, 8-inch shells. This press per- 
forms the first operation in the 
hot-forging, cold-extrusion process 
used in shell manufacture. It has a 
bed 66 by 60 inches; daylight ca- 
pacity of 98 inches; stroke length 
of 60 inches; and is equipped with 
a 150-ton hydraulic ejector which 
has a 24-inch stroke. The main 
ram has a closing and return 
speed of 1000 inches per minute 
and a pressing speed of 600 inches 
per minute. 

The press is equipped with a 
pressure vessel (shown at right in 
the illustration) of sufficient ca- 
pacity to perform a_ high-speed 
pressure stroke of 19 inches. Oper- 
ation of the H-P-M power system 
requires 530 H.P. 

In using the hot-forging, cold- 


H-P-M hydraulic press designed for hot-piercing 


extrusion process in the manufac- 
ture of shells, hot-piercing elim- 
inates the need for a very heavy 
press that would be necessary for 
the initial operation in the normal 
cold-extrusion process. Following 
the hot-pierce, the same methods 
are used as in the cold-extrusion 
process, thereby effecting the same 
economies in the grade of steel 
required and the elimination of 
machining operations. This is one 
of five presses of different types 
and tonnage capacities required 
for the production of shells by the 
hot-forging, cold-extrusion process. 
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Precision Surface Grinder 


The Reid Brothers Co., 
Beverly, Mass., recently 


Inc., 
intro- 


duced a complete line of Reid 618 
precision surface erinders. Three 
models will be available: the 618P 
with power table and cross-slide 
feeds; the 618PT with power table 


and hand-operated cross-feed; and 
the 618H arranged for full hand- 
feed operation. 

The reciprocating table _ is 
driven by a cogged timing belt 
that provides a positive non-slip 
drive which is said to eliminate 
“chain chord marks” on finished 
work-pieces. A newly designed 
cross-feed operates within 1 1/2 
inches of the end of the stroke in 
both directions, resulting in a bet- 
ter finish. Cross-feed is adjustable 
from 0.006 to 0.100 inch. 

Elevation of the self-contained 
motorized grinding spindle is fa- 
cilitated by the addition of ball 
bearings to the elevating shaft. 
Both the table motor and spindle 
motor have overload protection. 
A feature of all models is the low- 
pressure automatic lubrication 
system which maintains constant 
lubrication protection of all mov- 
ing parts while the grinder is in 
operation. The grinder occupies a 
floor space 71 by 43 1/2 inches. 
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Precision surface grinder recently introduced by 


high-explosive shell forgings Reid Brothers Co., Inc. 
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High-Capacity Storage 
and Feeding Unit for 


Ring-Gear Blanks 


A radically new, high-capacity 
storage unit for ring-gear blanks 
or other parts that will roll by 
gravity through circular tracks in 
automated processing lines has 
been developed by the Gear-O- 
Mation Division, Michigan Tool 
Co., Detroit, Mich. The rotary 
unit is designed to offer a true de- 
mand-feeding system from a con- 
trolled, mobile storage medium. 
As shown in the illustration, the 
unit is used to store and feed ring- 
gear blanks for a broaching oper- 
ation. This pneumatically oper- 
ated installation has a capacity 
for handling over 300 work-pieces. 

Each unit is 
tailored to a specific job and as- 
sembled from compo- 
nents. The rotary form is provided 
in either circular or oval-like 
shape to suit floor space require- 
ments. All work handling, even at 
high speed, is gentle enough to as- 


storage custom- 


standard 


sure delivery of unmarred parts. 

As the parts leave the elevator 
at top of the equipment, they are 
gravity rolled through the circular 


Rotary storage and feeding unit for ring-gear blanks 
developed by Michigan Tool Co. 


tracks to the exit chute takeoff. 
The parts can be positioned ver- 
tically or horizontally for the 
processing operation. Air-cylin- 
der-operated gates in the tracks 
control movement of the parts on 
demand. 

When used for stockpiling of 


parts, the equipment automatic- 
ally stops when full capacity has 
been reached. This is accom- 
plished by using the static weight 
of parts to mechanically move air 
valves which cause the gates to 
open or ck se. 
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Grotnes Expander with High Draw-Bar Pull 


The Machine Works, 
Inc., Chicago, Il., has announced 
a No. 15-H-215 expander having 
a peak draw-bar pull of 215 tons 
at the maximum hydraulic system 
3000 per 
square inch. This machine is the 
first of a “ with 
draw-bar pull capacities ranging 
60 to 1450 tons. Advanced 
design of this series incorporates 


Grotnes 


pressure of pounds 


new series 


trom 


extreme Hexibility as to range ot 
shapes and sizes of parts that can 
be handled in one basic machine 
the 
cone, jaws, and table. 
These expanders find their prin- 
cipal application in the accurate 
forming and sizing of cylindrical. 
conical, and polygonal sheet metal 
and tubular parts, such as auto- 


by interchanging draw-bar, 


matic washer spinner tubs, vari- 


ous metal containers, pipe cou- 
plings, water and air tanks, and 
particularly rocket, 
jet-engine components in 


and 
both 
sheet metal and heavy-ring cate- 


missile, 


cories. 

A duplex type variable-delivery 
pump, reservoir, oil cooler, piping, 
and valves comprise the hydraulic 
system which is capable of oper- 
ating the machine at from 2 to 6 
complete cycles per minute. The 
unit shown has a speed of ap- 
proximately 2 cycles per minute 
Regardless of over-all cycle time 
the expanding rate can be varied 
by means of a pilot-moter-oper- 
ated adjustment. This is very im- 
portant when handling some types 
of metals and when the amount of 
expansion required is high 


Circle Item 116 on postcard, page 257 


Expander having a heavy draw-bar pull brought out 
by the Grotnes Machine Works, Inc 


MACHINERY, March, 1957—221 





“Thermatool 


rod-hardening mill built by New Rochelle Tool Corporation 


“Thermatool” Progressive Rod-Hardening Mill 


Uniform hardening of mill 
length shafting to a_ specified 
depth and hardness is achieved in 
continuous production with push- 
button simplicity on the “Therma- 
tool” progressive rod-hardening 
mill designed and built by the 
New Rochelle Tool Corporation, 
New Rochelle, N. Y. This equip- 
ment is intended for use in metal- 
working shops for hardening car- 
bon steel rods up to 4 inches in 
diameter and 30 feet or more in 
length. Hardness is accomplished 
without distortion so that the 
usual straightening operation is 
eliminated. 

The “Thermatool” mill has an 
arrangement of skewed _ rolls 


driven by two 1-H.P., variable- 
speed motors. Feed rate and rota- 
tional speed of the rods can be ad- 
justed independently of each 
other. The depth and degree of 


hardness obtained in the steel rods 
is determined by the feeding and 
rotating speeds, plus the amount 
of power expended. 

The steel rod is subjected to 
continuous hardening as it passes 
through the induction coil of the 
hardening mill. The heating coil is 
energized by a 50-k.w., 9600-cycle 
motor-generator. A drum-shaped 
unit fed by a water pipe provides 
the quenching spray for the hard- 
ening operation. 

Production rates vary according 
to rod diameter, hardness, depth 
of hardness, and amount of power 
used. For example, hardening 
rods to Rockwell C 60+ for a 
depth of 0.060 to 0.250 inch is 
accomplished at the rate of 50 
inches per minute in the case of 
rods 1/2 inch in diameter, and 3 
inches per minute for rods 4 
inches in diameter. 
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Five-Station Machine for Processing Steering Knuckles 


A five-station, trunnion type ma- 
chine designed to process forged 
steering knuckles at the rate of 
fifty-two per hour has been an- 
nounced by Baker Brothers, Inc., 
Toledo, Ohio. This machine per- 
forms core-drilling and reaming in 
a completely automatic cycle. 

The full reduction heads of this 
machine are specially built—with 
15-H.P. bevel gear drive, mounted 





on Baker Basic Model 1830 stand- 
ard slides—and utilize standard 
tooling. The basic equipment cor- 
sists of flexible automation units 
that can be used in combination 
as a transfer machine, or em- 
ployed separately. 

Drive units travel on flame- 
hardened bar slides. Twin-pull 
cylinders for the feed are located 
on the outside of the slide where 


Trunnion type machine for processing steering knuckles announced by Baker Brothers, Inc. 
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they are easily accessible for serv- 
icing. Hydraulic power is supplied 
by a separate Baker “Porta-Pak.” 
The machine has a centralized, 
automatic lubrication system. 
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Thiel Facing Machine for 
Finishing Flat Surfaces 


A machine designed to produce 
flat and square surfaces on any 
work-piece is announced by the 
Eastown Tool & Engineering Co., 
East Detroit, Mich. This Thiel 
facing machine has a 14-inch cup- 
shaped grinding wheel mounted 
perpendicularly to the table. Only 
one flat surface of the work-piece 
need be held to the table. Unique 
squaring and clamping blocks, 
sliding in table keyways, hold the 
work rigidly in the squaring posi- 
tion. Operating at 1400 R.P.M., 
the grinding wheel faces cold- or 
hot-rolled steel, tool steels, steel 
castings, and non-ferrous alloys. 

This facing machine is being 
used extensively to prepare stock 
for layouts, and to size die sec- 
tions and fixture components. 
When considerable stock removal 
is required, one of two progres- 
sive-cutting face mills may be 
substituted for the grinding wheel. 
A twelve-blade milling cutter 6 
inches in diameter is used for 


Thiel facing machine for finishing flat surfaces 
on large variety of work-pieces announced by 
the Eastown Tool & Engineering Co. 


ferrous alloys, and will remove up 
to 1/4 inch of stock in a single 
pass. An eighteen-blade cutter 12 
inches in diameter is used for non- 
ferrous metals and will make a 3/8- 
inch cut in one pass. Special grip- 
ping fixtures for holding non- 
ferrous plate, and magnetic 
chucks for holding thin ferrous 
pieces are also available. 
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Boring Head and Boring-Bar 
with Kennametal 
Button Inserts 


For boring engine cylinders 
with all of the advantages obtain- 
able from carbide cutting edges, 
a special Kendex boring head has 
been developed by Kennametal 
Inc., Latrobe, Pa. Economical use 
of Kennametal was made by uti- 
lizing four 1/2-inch square turn- 
over button inserts which have 
eight indexable cutting edges per 
insert. Kennametal shims assure 
positive insert seating. Boring 
heads of this type for engine cyl- 
inders of any size and with four 
or more cutters can now be built 
to specifications. 

Boring-bars using Kendex tri- 
angular button inserts are also be- 
ing introduced by Kennametal in 
sizes having shank diameters 
ranging from 1 1/2 to 2 1/2 inches. 


Automatic 


hardness 
duced by the Wilson Mechanical Instrument Divi- 
sion, American Chain & Cable Co., Inc 


Kennametal Kendex boring head 
using button inserts 


These new tools offer the advan- 
tages of hard cutting 
edges with the economy of small 
buttons which can be indexed and 
turned in seconds to give six cut- 


carbide 


ting edges. 
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Console Model Automatic 
Hardness Tester 


Up to one thousand Rockwell 
hardness tests can be automati- 
cally classified per hour by hand- 
feeding individual 
Size 3 console model fully auto- 
matic hardness tester perfected by 
the Wilson Mechanical Instru- 
ment Division, American Chain 
& Cable Co., Inc., Bridgeport, 


pieces to a 


tester and classifier intro- 
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Conn. This tester operates basi- 
cally on the same principle as 
the manufacturers’ hand-actuated 
units. It will test any metal on the 
regular Rockwell A, B, C, D, E, F, 
G, H, and K scales and wiil au- 
tomatically separate tested work- 
pieces into one of three categories 
-correct, too hard, or too soft. 

Work-pieces may be tested in 
one of two ways: manual feed and 
manual disposal or semi-auto- 
matic, with manual loading and 
automatic disposal and classifica- 
tion as to hardness. By making a 
simple change of plunger exten- 
sions, the unit can be set up to test 
materials within a thickness range 
of trom 0.030 inch to 6 inches. 

Single tests may be performed 
by merely snapping a_ switch 
which changes the cycle from con- 
tinuous to single operation. With 
hand-fed operation for individual 
testing, control of the unit is 
through a push-button or a foot- 
switch. As each piece is tested. 
one of three lights on the tester 
will indicate the hardness classi 
fication. 
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Aviomatic storage feeder for heavy parts made by 
Campbell Machines Co. 
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Campbell Storage Feeder 
for Heavy Parts 


The Campbell Machines Co., 
Detroit, Mich., has developed an 
automatic storage feed hopper ior 
large, heavy parts and bar shapes. 
Part may range up to a 
3-inch square bar, with lengths up 
to 16 inches. Hopper capacity is 
35 cubic feet or 15,000 pounds. 

This feed hopper will automati- 
cally orient and feed bar shapes 
and parts from its large storage 
bin to furnaces, presses, secondary 
operation machines, and washing 
machines at production rates of 
1000 pieces per hour. This con- 
trolled flow of oriented parts is 
automatically fed to processing 
equipment without operator as- 


sizes 


sistance. 

The storage feed hopper illus- 
trated feeds 1 34-inch diameter 
by 8-inch long heavy wall tubes 
to a finish machining line at the 
rate of 360 tubes per hour. The 
storage bin holds enough tubes for 
eight hours of continuous produc- 
tion. These tubes are delivered 
from the storage bin to the short 


feed tray at the right of the ma- 
chine. The flow of tubes from the 
storage bin is controlled electri- 
cally by the number of tubes at 
the feed tray. The processing ma- 
chines are fed directly from the 
teed tray. 
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Automatic Multiple Screw- 
driver with Precision 
Torque Control 


A multiple screwdriver designed 
to automatically feed and drive 
five screws in a transmission stator 
has been brought out by the 
D & L Tool & Machine Co., De- 
troit, Mich. All five are 
driven into the stator simultane- 
ously and with precision torque 
control. This automated equip- 
ment is mounted on a plate as a 
component part of the stator as- 
sembly conveyor line. It is com- 
pletely automatic and is actuated 
by a limit switch when a stator is 
brought into the proper location 
by the conveyor. The machine 
handles 700 transmission stators 
an hour, driving clutch-head 


screws 


Automated multiple screwdriver brought out by 


the D & L Tool & Machine Co. 





screws at the rate of 3500 per 
hour. 

An alternate manual switch fa- 
cilitates the operation of either the 
hopper or the multiple screw-driv- 
ing unit separately for setup or 
tryout purposes. 

All electrical and pneumatic 
equipment and installations con- 
form to JIC standards. The ma- 
chine is self-contained and ready 
tor operation when wired to a 440- 
volt, 60-cycle line and connected 
to a l-inch air pipe line with line 
pressure. 
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Spindles for Dearbornaire 
Air Gage Instruments 


Stock delivery of air gage spin- 
dles for their Dearbornaire col- 
umn type gage instruments and 
standard 
air instruments of other makes or 
models, is announced by the Air 
Gage Division, Dearborn Gage 
Co., Dearborn, Mich. These air 
gage spindles are available in 


accessories, or similar 


steel, chromium, and carbide in 
through-hole, and 
blind types in sizes ranging from 
0.275 inch to 3 inches in diameter. 


counterbore. 
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Dearbornaire column type gage and three air gage 
spindles of difterent sizes 


Dual Agitator Tank 
Attachment for Lapmaster 


A dual agitator tank attachment 
that permits both coarse and fine 
lapping on the Model 24 Lapmas- 
ter is available from the Crane 
Packing Co., Morton Grove, Ill. 
With this equipment, coarse abra- 
sive can be used in one tank and 
fine abrasive in the other. Where 
lapping tolerances are not critical, 
it is unnecessary to change laps 
and conditioning rings when 
switching from one tank to the 
other. 

Where fine lapping is required, 
such as on surfaces of seats for the 
mechanical seal, a second lap and 
a set of conditioning rings are re- 
quired. These are changed as the 
operation is switched 
fine, 


lapping 
from coarse to and vice 
versa. 

Lapmaster machines 
will generate flatness to 
less than one light band and fin- 
ishes to 2 micro-inches on parts 
varying from blades to 
diesel-engine cylinder heads. Ma- 
terials include steel, 
magnesium, aluminum, brass, car- 


lapping 
surtace 

shaver 
iron, 


cast 


bon, ceramics, and plastics. 
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Niagara press equipped with air 
motor inclining device 


Air Motor Inclining Device 


\ fast-acting air motor inclining 


device is available as optional 
equipment on open-back, inclina- 
ble presses, Series E, A, and AA 
45 to 200-ton models), built by 
the Niagara Machine & Tool 
Works, Buffalo, N. Y. Easily oper- 
ated with a hand valve, this labor- 
mechanism 


saving is especially 


Lapmaster equipped with dual agitator tank brought 
out by Crane Packing Co 
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snitable for press work requiring 
frequent die changes. An air mo- 
tor drives the inclining nut 
through a high-ratio worm-gear to 
move the press frame up or down. 
With a shop air pressure of 80 or 
85 pounds per square inch, the 
press can be either inclined or 
brought upright over the full 30 
degree range in approximate) 
two minutes. The device has a 
self-locking feature designed to 
insure maximum safety and to 
keep the press from dropping 
through air failure. 
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Unicaster Die-Casting 
Machine 


A Unicaster Model 120, 450-ton 
capacity die-casting machine, de- 
signed for safe, economical opera- 
tion, has been brought out by the 
Unit Products Division of Uniloy 
Corporation, Saline, Mich. Out- 
standing advantages claimed for 
this machine include a simplified, 
compact, and _ self-contained hy- 
draulic system mounted on a sub- 
base; the elimination of all pilot 
lines; and the coupling of all hy- 
draulic pipes with welded flange 
fittings to reduce the possibility 
of oil leaks or hydraulic shock. 

Other important features are 
the simplified tank clean-out with 
easily accessible oil filters that 
eliminate the need for tank drain- 
age; extra heavy toggle system; 
and extra large accumulator tank. 
All four tie-bars can be pulled 
without dismantling any part of 
the machine—a feature that facili- 
tates maintenance. 


Improved die-casting machine brought out by Unit 
Products Division of Uniloy Corporation 
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Scanning recorder built by Baldwin-Lima-Hamilton Corporation 


Electrical controls permit op- 
eration of the equipment on an 
automatic cycle or manually. 
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Pipe- and Flange-Facing 
Machine 


A pipe- and flange-facing ma 
chine with a single head that ac- 
commodates pipe from 2 to 24 
inches in diameter is announced 
by Forney’s Inc., New Castle, Pa. 
This machine is made either for 
manual or electric-hydraulic auto- 
matic cycle operation. When 
equipped with various types of 
fixtures and rotary tables instead 
of the steadyrest, it can be used 
for facing flange type valves and 
fittings ranging from 2 to 36 inches 
in diameter. 

The machine is designed for 
heavy production work, using car- 
bide tools. Multiple heads can be 
provided so that several opera- 
tions can be performed simultane- 
ously. 
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Baldwin Automatic 
Scanning Recorder 


The Baldwin 50-point, auto- 
matic scanning recorders for SR-4 
strain gages and SR-4 transducers 
have been improved and rede- 
signed to accommodate both two- 
and four-arm strain gage bridges. 
These new recorders are said to 
provide greater flexibility of op- 
eration, present more useful data, 
and offer an additional lower 
strain range. They are now being 
built by the Electronics and In- 
strument Division of Baldwin- 
Lima-Hamilton Corporation, Wal- 
tham, Mass. 

The accommodation of both 
two- and four-arm strain gage 
bridges permits automatic meas- 
urements either with such SR-4 
transducers as standard load cells 
or with resistance wire. strain 
gages. The equipment plots a 
complete sequence of 50 points in 
thirty to ninety seconds, depend- 
ing on strain levels. 
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Pipe- and flange-facing machine made for manual 
or automatic cycle operation by Forney’s Inc. 








Cincinnati **Auto-Shear”’ 


An “Auto-Shear,” which is es- 
sentially a standard 1812 series 
Cincinnati shear employed in con- 
junction with automatic handling 
equipment to form an automated 
sheared-blank production unit, is 
being manufactured by the Cin- 
cinnati Shaper Co., Cincinnati, 
Ohio. The “Auto-Shear” picks up 
the unsheared plate, deposits it on 
the table, feeds it into the shear 
against the back-gage, makes the 
cut, conveys the sheared blanks 
beyond the rear of the machine, 
picks them up and stacks them 
neatly—all automatically. Power 
sources for the various material- 
handling components can _ be 
varied to suit requirements. 
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“Koil Kradle” Straightener 


The Benchmaster Mfg. Co., 
Gardena, Calif., has announced a 
“Koil Kradle” straightener com- 
bination, rated at 4000 pounds 
maximum capacity, which accom- 
modates coils up to 60 inches in 
diameter and 18 inches wide. The 
maximum stock thickness handled 
by this straightener is 0.045 inch. 
The combination of cradle and 
straightener automatically sup- 
plies a controlled slack loop of 
straight, flat stock for withdrawal 
by any machine. With this ar- 
rangement, feeding devices are 
not required to pull against the 
weight of a heavy coil. 

The unit is also equipped with 
the Benchmaster “Variloop” con- 
trol—a feature which delays motor 


ees a aaa 








“Koil Kradle™ straightener made by Benchmaster Mfg. Co 





















Auto-Shear" using suction cup pick-up for handling plate material 


shut-off for any desired period up 
to ten seconds after the slack loop 
is fully formed. This prevents un- 
necessary motor starts and stops, 
smooths out material flow, and 
eliminates wear. All electrical con- 
trols are made to conform to JIC 
standards. 
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Greenlee ‘“‘Hydro-Borer” 


A low-cost, precision boring ma- 
chine, called the Model C-4 “Hy- 
dro-Borer,” has been announced 
by Greenlee Bros. & Co., Rock- 
ford, Ill. Tolerances of plus or 
minus 0.0003 inch and finishes to 
30 micro-inches can be achieved 
with this machine. 

This precision boring equip- 
ment can be built right into pro- 
duction setups as it can be 
mounted on any type of base. Fix- 
tures can be mounted directly on 








Hydro-Berer 





the face at an angle of 90 degrees 
to the spindle. The machine can 
be furnished with an automatic 
trip and spindle return. 

The spindle is 1 1/4 inches in 
diameter and has a No. 2 Morse 
taper. The taper can be supplied 
in either concentric or eccentric 
style. Eccentric taper permits in- 
creasing the bore diameter capac- 
ity by a total of 0.014 inch in in- 
crements of 0.001 inch without 
resetting the tool bit. 

Through a patented principle of 
positive feed by oil displacement, 
feed is available in one of two 
ranges—either 0.002 to 0.004 inch 
or 0.0035 to 0.007 inch. The oil 
reservoir is cast integrally with the 
main housing. Feeds in either di- 
rection are obtained by reversing 
rotation. An adjustable stop is pro- 
vided when using the feed in 
either direction. 
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announced by Greenlee Bros. & Co 
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\ completely automated Model 
738 Microhoner that generates the 
bore of a part square with its 
parallel end faces to provide accu- 
rate locating surfaces for subse- 
quent operations is announced by 
the Micromatic Hone Corpora- 
tion, Detroit, Mich. Automatic 
loading of parts is accomplished 
by means of a_ large-capacity 
loader and a gravity chute which 
carries the work-piece to the pre- 
feed position. A plunger moves 
the part onto the fixture table. 
As the table rises, the part slips 
ver the tool which expands, 
aligning the work with the spin- 
dle. The work is then clamped on 
its parallel end faces. 

Automatic sizing (through Mi- 
crosize control) ends the Micro- 
honing cycle when the bore has 
reached the required diameter. 
The table is automatically low- 
ered to move the finished part out 
of the Microhoning position. Au- 
tomatic after-gaging of the fin- 
ished part by an air gage occurs 
while the next part is being Mi- 
crohoned. The Microhoned di- 
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Automatic “‘Square-Axis” Microhoning Machine 


Two Model 738 Microhoners mounted side by side for high-volume production 


ameter size is indicated on a dial. 

As the parts leave the machine 
they are segregated according to 
the bore diameters. An automatic 
stonewear indicator, electrically 
interlocked with the machine con- 
trols, visually indicates the amount 
of usable abrasive in the tool. 
The machine is automatically shut 
down when the abrasive is com- 
pletely worn down or if a prede- 
termined number of parts are not 
within tolerances. 

A small gear blank whose bore 
must be generated square with 
the parallel end faces, within 
close tolerances, is processed at a 
high-production rate on this ma- 
chine. This assures proper fit on 
the arbor for cutting the teeth so 
that the pitch circle is concentric 
with the axis of the bore. The 
pinion gear blank is of soft steel. 
Production is at the rate of 125 
blanks per hour (gross). The bore 
size is held to a tolerance of 
(0.0003 inch; bore-to-face square- 
ness to 0.0003 inch; and roundness 
and taper to 0.0001 inch. 
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Hot-stamping press brought out by 
the Acromark Co. 


Acromark Hot-Stamping 
Press 


A hot-stamping press that will 
stamp up to 1000 pieces per hour 
with manual feed, or possibly 
three times as many with an auto- 
matic feed, is announced by the 
Acromark Co., Elizabeth, N. J. 
This new press is designated the 
“Acroleat” Model 250-H and has a 
die area 6 by 6 inches. It takes roll 
leaf up to 6 inches in width and 
has an adjustable die space 9 1/2 
inches high, with a throat depth 
of 8 inches. Automatic controls 
regulate the temperature of the 
heated head, the marking pres- 
sure, the dwell, and the foil ad- 
vance. Adjustments can be pre-set 
by the operator to meet the re- 
quirements of each individual job. 
Sufficient rigidity and power are 
provided to stamp most thermo- 
setting materials, as well as plas- 
tics, fibre, wood, paper, and 
coated metals. 

The illustration shows the 
press equipped with a_ special 
head used for simultaneously hot- 
stamping the outside and the in- 
side of two box type products. 

The press requires connection 
to a standard 75- to 150-pound- 
per-square-inch air line and to a 
100- to 120-volt electric line. It 
weighs 370 pounds and is about 
15 inches wide by 24 inches deep. 
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Horn type press built by 
Service Machine Co. 


Rousselle Horn Press 


A 40-ton-capacity horn press 
designed for simplicity, flexibility, 
and accuracy has been brought 
out by the Service Machine Co., 
Chicago, Ill. handling 
horning operations such as form- 
ing, punching, and riveting hol- 
low, odd-shaped, or cylindrical 


Besides 


work, this press has an adjustable 
bed table that accommodates dies 
and fixtures requiring a large die 
space between bed and slide. 

Die space adjustment is made 
by merely turning a hand screw. 
Slugs and blanks can fall through 
the table opening without inter- 
ference from the elevating screw. 
Special bed tables can be fur- 
nished for additional die space or 
for unusual applications. Standard 
equipment includes  over-size, 
single-stroke clutch; roller bearing 
flywheel; and replaceable bear- 
ings. 
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Precision Boring and 
Milling Machine 


The W. B. Knight Machinery 
Co., St. Louis, Mo., has announced 
a No. 60 vertical boring and mill- 
ing machine designed to handle a 
wide range of precision work. 
This machine is built in two sizes. 
The smaller machine, with a 
heavy 18- by 52-inch bed type 
table, cross-travel of 18 
inches and a longitudinal travel of 
28 inches. The larger machine, 
with an 18- by 60-inch table, has a 
cross-travel of 18 and a 
longitudinal travel of 


has a 


inches 
36 inches. 


Knight boring and milling machine 


Both machines have a_ vertical 
capacity of 30 inches. 
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Circular Hole-Pattern 
Drilling Machine 


Sixty-eight holes are drilled to 
conform with a circular hole-pat- 
tern layout in a cast-iron gas 
burner with a radial drilling ma- 
chine brought out by Zagar, Inc., 
Cleveland, Ohio. The 1/8-inch 
holes are drilled in two passes— 
thirty-four holes being drilled si- 
multaneously—at an angle of 45 
degrees. 

The operator loads the work 
into an air-actuated clamping fix- 
ture located on an index-table. 
The drill head, equipped with 
thirty-four drills, is fed automati- 
cally, the drills being gear-driven 
into and out of the burner by cam 
feed electrical control. When the 
drills retract, the operator indexes 
the part to the correct position for 
drilling the holes in the other half 
of the circular layout. The drilling 
cvele is repeated, and the oper- 
ator unloads the fixture after the 
second pass. Up to 135 burners 
are drilled per hour. 
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nultiple-spindle drilling machine 
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Curtis “Straight-O-Matic”’ grinding, polishing, and deburring machine 


“Straight-O-Matic”’ Grinding, Polishing 
and Deburring Machine 


Coated abrasive belts are being 
used as efficient cutting tools in 
the “Straight-O-Matic” line of 
grinding, polishing, and deburring 
machines manufactured by the 
Curtis Machine Division of the 
Carborundum Company, James- 
town, N. Y. 

The machine illustrated is the 
Model R600C-3, a unit that em- 
ploys three abrasive belts over 
one conveyor belt. It is equipped 
for wet grinding, has an oil mist 
applicator, and automatic track- 
ing and pneumatic tensioning 
control of the 10-inch wide abra- 
sive belts. This unit makes pos- 


Dr'll press equipped with utility tray 
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sible a three-grit polishing se- 
quence, three-step stock removal 
for sizing, or combinations of 
polishing and grinding. 
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Utility Tray for 
Drill Press 


The Patton Mfg. Co., Spring- 
field, Ohio, has added a T-10 util- 
ity tray for drill presses to its line 
of “Champion” products. The util- 
ity tray is designed to aid drill 
press operators in regular job shop 
work and to reduce needless mo- 
tion in production line operation. 


These handy trays can be em- 
ployed to hold drills, wrenches, 
and other items that are fre- 
quently used with the drill press. 
For production drill press work, 
the utility tray provides a con- 
venient location for component 
parts. Trays are available in pairs 
or in right- or left-hand single 
units and to fit all standard 2-, 
2 3/4-, and 3 1/2-inch drill press 
columns. Special trays can be 
supplied for drill press columns 
other than standard. 
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Polishing Equipment for 
Lapmaster Lapping Machine 


The Crane Packing Co., Morton 
Grove, Ill., has announced that 
production polishing accessories 
and equipment are now available 
for conversion of the Model 24 
Lapmaster lapping machine into a 
high-speed polishing unit. Thus 
equipped, this machine will han- 
dle a wide range of polishing work 
on different materials at a high 
production rate. For example, 
forty-five brass parts (2 inches in 
diameter) can be polished to a 
highly reflective surface within 
three minutes. 

Tooling consists of a special lap- 
plate and pneumatic lifts; sponge 
neoprene pads for the pressure 
plates; 4/0 polishing paper discs; 
and double-sided sensitive tape 
for mounting the polishing paper 
on the lap-plate. Conversion for 
production polishing is readily ac- 
complished. 

Using the 4/0 polish paper, the 


Lapmaster equipped for production polishing 











by Brown & Sharpe Automatic 
Screw Machines at 
Miniature Precision Bearings, Inc. 


Ball bearings as small as .1000" O.D. meet critical specifications at 
Miniature Precision Bearings, Inc., Keene, N.H. Each tiny bearing component is held to 
severe tolerances. For example, the battery of B&S Automatics which 
produces the inner and outer race blanks and turns the races, maintains runout 
tolerances as close as 0.0005” Total Indicator Reading on diameters less than 
.0300”. And rejects average only 1%! 


The B&S Atitomatics save additional time too. On tough 52100 chrome steel 
bearing components, their super-accuracy lengthens carbide-tool life between sharpenings 
by as much as 4 hours! What’s more, operators can work to closer dimensional 


limits with minimum set-up time. And secondary operations are minimized. 


This is just one example of the increased accuracy, efficiency, and economy 
that Brown & Sharpe Machine Tools are making possible in every ph 
metalworking. For best results in your milling, grinding, or screw machine 
operations, get complete information from Brown & Sharpe Mfg. Co., Providence, R. I. 


SPECIFICATIONS: New High-Production B&S No. 00 Automatic 

Takes stock diameter to 

Turns any length to ncaa’ 
Spindle speed range .......... 7200 to 34 R-P. 
Number of 2 speed combinations - naaaies : — 
Ratios of high to low speeds ..............ccssscsssesescssssseecenndedth tO 16:1 


For more information fill In page number on Inquiry Card, on page 257 MACHINERY, March, 1957—2 





machine is especially recom- 
mended for polishing parts re- 
quiring low micro-inch finishes. It 
is said to assure a high-production 
rate without generating heat to 
distort parts. Flatness can gener- 
ally be held under three light 
bands. Typical materials, together 
with finished polish readings, are: 


soft steel (3 to 4 micro-inches); 
hard steel, stainless steel, and 
brass (2 micro-inches). To obtain a 
closer or finer finish, and when 
polishing parts such as carbon, 
glass-filled Teflon, Bakelite, and 
similar materials, an alloy polish- 
ing plate is recommended. 

Circle Item 140 on postcard, page 257 


Multiple-Opening Steam Platen Press 


A °2200-ton, water-hydraulic 
press designed for the production 
of all types of laminated products 
—which has provisions for expe- 
diting loading, unloading, and 
preventing damage to the loading 
plates and steam plates—has been 
built by the Birdsboro Steel 
Foundry & Machine Co., Birds- 
boro, Pa. This multiple-opening 
steam platen press is of side-plate 
construction and has the side- 
plates keyed and bolted to the 





main cylinder as well as to the top 
platen. 

A multiple-opening elevator at- 
tached to the front of the press 
permits loading every other open- 
ing during the pressing cycle. 
When the press is opened, the 
operator can unload the pressed 
product into the elevator and im- 
mediately, by advancing the ele- 
vator one position, reload the 
press from the elevator. 

Circle Item 141 on postcard, page 257 
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Birdsboro 2200-ton, water-hydraulic multiple-opening platen press 
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Bliss 50-ton adjustable bed press 


Bliss Adjustable Bed Press 


A line of adjustable bed presses 
featuring a fully enclosed box 
type frame has been introduced 
by the E. W. Bliss Co., Canton, 
Ohio. The 50-ton press illustrated 
is the first size in the new line to 
have been manufactured. The 
complete line includes presses 
with capacities ranging from 50 to 
150 tons. These fully enclosed 
presses have a box crown and box 
slide. All controls are completely 
built-in. Air controls and the re- 
circulating oil unit are enclosed 
on the left-hand side of the press, 
while the press and motor con- 
trols are similarly flush-mounted 
on the right-hand side. Other fea- 
tures include a fast-acting air- 
friction clutch and brake and an 
adjustable rotary limit switch. 

The 18- by 24-inch bed of the 
50-ton model can be raised or 
lowered a distance of 9 inches, 
making possible a shut height ad- 
justment of from 11 to 20 inches. 
This makes the press suitable for 
a variety of unwieldy stamping 
and forming jobs. The design of 
the welded steel frame, while ex- 
ceptionally strong and rigid, re- 
quires little floor space. The 50- 
ton model is only 37 inches wide 
and 74 inches deep front to back. 
Circle Item 142 on postcard, page 257 
(This section continued on page 234) 





Mighty productive this 
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a FLAME - HARDENED 


Cincinnati : 


EN 


HARDG ap )) Radial 


me COLUMN 


With its 3’ arm and 74%" column...its 14” 
capacity in cast iron... . its 9 “right”’ spindle 
speeds and 6 power feeds . . . this new Cincinnati 
Radial will take on a multitude of drilling and 
allied jobs in your shop. 

And it’s Cincinnati engineered to give you 
extra years of high-productive service. The ‘Hard 
Clad”’ column is flame hardened to retain its 
built-in accuracies without scoring or pitting. 
Steel gears in speed and feed transmissions are 


hardened to provide maximum wearing qualities. 
All shafts are mounted on anti-friction bearings. 

Cincinnati research, Cincinnati engineer- 
ing are fully reflected in this advanced-design 
radial which combines high performance with low 
first cost and even lower maintenance cost. For 
the complete Cincinnati Radial story, see your 
local CL&T dealer or write direct for catalog 
data. Cincinnati Lathe and Tool Co., 3207 Disney 
St., Cincinnati 9, Ohio. 


cincinnati lathes and drills 
Builders of Engine, Toolroom and Fixed Gap Bed Lathes and a Complete Line of Drilling Machines 
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The DoAll Co., Des Plaines, 
Ill., has brought out a Model 5 
contour band-sawing machine de- 
signed to handle heavy work. This 
machine is especially adapted for 
contour-sawing of large die-blocks 
as shown in Fig. 1 and for cutting 
out parts such as the diesel engine 
connecting-rod shown in Fig. 2. 







































































DoAll Model 5 contour machine set up for 
sawing a large die-block 





DoAll Contour Band-Sawing Machine 


Other heavy, ungainly, or unbal- 
anced parts can be easily pro- 
duced because the heavy mass of 
metal from which the work-piece 
is cut remains stationary while the 
saw blade is fed along the layout 
guide lines. 

The machine will take a straight 
cut 14 1/2 feet long and can cut 
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Fig. 3. Diagram indicating working range of DoAll contour-sawing machine 


Fig. 2. Contour-sawing diesel engine connecting-rod 
with machine shown in Fig. 1 





contours of any design within a 
70-square-foot area, as indicated 
in the diagram Fig. 3, without 
changing the position of its pedes- 
tal. This wide range of action 
makes the contour-sawing ma- 
chine especially useful in the 
aircraft-frame and_ shipbuilding 
industries, where the cutting of 
large intricate contours is regu- 
larly required. The production of 
large, odd-shaped parts by the 
stack method can also be used. 

The machine achieves its wide 
range and ease of handling by 
means of an articulated construc- 
tion which permits the sawing 
head to be moved over the work 
area as indicated in Fig. 3. The 
sawing head is shown in two of its 
extreme positions by dotted lines 
in the diagram. The cutting and 
guiding mechanisms with all the 
necessary parts for cutting and 
power feeding are carried by the 
sawing head or yoke which is fab- 
ricated of aluminum to reduce its 
inertia. Between the sawing head, 
or yoke, and the stationary mem- 
ber which is fastened to the floor 
is an intermediate member. These 
three members are connected by 
hinges using anti-friction bearings 
which permit the saw blade to 
move within the 70-square-foot 
area. 

The yoke houses a complete 
four-wheel, variable-speed band- 
sawing machine. The upper and 
lower saw-blade guides are 
mounted on tubular posts through 
which the saw blade travels. Both 
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Precision is paramount in the manufacture 
of components for aircraft power and control. 
That’s why these makers of precision 

parts have Grand Rapids Grinders in 

their toolrooms — for the utmost in 

precision grinding. 


Model No. 55, for example, features one-piece 
column and base for permanent vibrationless 
rigidity. Longitudinal travel table and cross 
feed are hydraulically actuated. Wheel head 
has powered rapid vertical travel. And 

it’s faster than any other grinder of this 
type and size . . . with variable table 
speed up to 125 fpm. 


With these built-in precision features typical 
of all Grand Rapids Grinders, it’s no 
wonder they're found in leading toolrooms. 


A note on your let- 
terhead will bring 
full details. 


NESTON 


GALLMEYER & 


For more information fill in page number on Inquiry Card, on page 257 


YTROLS TAKE SHAPE 


SUPER SABRE F-100 
NORTH AMERICAN 
AVIATION, INC 


GRAND RApips No. 55 HYDRAULIC FEED SURFACE 
GRINDER. Table speed up to 125 fpm. Working sur 
face of table is 12’ x 36". Vertical movement of wheel 
head is 18”. Preloaded ball bearing spindle greased 
for life. Spindle speeds 1925 and 2500 rpm. 


LIVINGSTON COMPANY 


305 Straight Ave., S.W., Grand Rapids, Michigan 
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Chard multi-speed lathe made by the Western Machine Tool Works 


posts telescope to permit adjust- 
ment for work thickness. The 
posts carrying the saw-blade 
guides and the power feed wheel, 
located directly below the saw 
blade guides and in contact with 
the floor, are connected to a coun- 
tershaft by means of sprockets and 
chains. Any movement of the top 
post is thereby transmitted to the 
bottom post and to the feed wheel 
which serves to traverse the saw- 
ing head over the working area. 
The handwheel connected to the 
top post permits the operator to 
twist the saw blade in either 
direction. The maximum twist in 
either direction—up to 180 degrees 
—is determined by the maximum 
twisting stress, which varies with 
the size of the saw band. Turning 
the handwheel turns the lower 
feed wheel at the same time the 
blade is turned and thus permits 
the operator to steer or guide the 
saw band along the layout lines. 
The power feed wheel is rub- 
ber-tired and rests on the floor. It 
is driven by a torque motor and 
causes the entire yoke to move in 
the direction in which the saw 
blade is pointed. The force of the 
feed is controlled by a rheostat; 
and the feed wheel can be raised 
by means of an air cylinder so 
that the cutting head may be 
swung freely when desired. Also 
included in the yoke are the hy- 
draulic motors which drive the 
two bottom band wheels. 
Circle Item 143 on postcard, page 257 
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Chard Heavy-Duty Lathes 


The Western Machine Tool 
Works, Holland, Mich., are manu- 
facturing a Chard heavy-duty, 
geared-head lathe in 16-, 18-, and 
20-inch sizes with bed lengths of 
7 feet. An outstanding feature of 
these machines is the gear-box 
located at the head end cabinet 





leg and containing four changes 
of speed, the start-stop clutch 
mechanism, spindle brake, and 
chain sprocket, for driving direct 
to the spindle in the headstock 
above. This arrangement of segre- 
gating the majority of the high- 
speed gearing relatively close to 
the floor line and away from the 
main spindle serves to isolate 
vibration, reduce stresses in the 
headstock casting, and add to the 
general stability of the machine. 

Eight back-geared speed 
changes are obtained by means of 
hardened alloy steel toothed 
clutches, sliding on multiple keys. 
The four highest speeds are trans- 
mitted direct to the spindle from 
the gear-box through a Twin Disc 
clutch running in a filtered oil 
spray. The heavy-duty screw type 
spindle nose is standard equip- 
ment, but a National Standard 
long taper nose with key drive is 
supplied on demand. A direct- 
reading index-plate is applied to 
the headstock, listing all thread 
lead and feed combinations avail- 
able, including thirty-two hori- 
zontal feeds from 0.004 to 0.100 
inch per revolution. 


Circle Item 144 on postcard, page 257 


Fellows-Appel Cold-Forming Machine 


The Fellows Gear Shaper Co., 
Springfield, Vt., has announced a 
machine for cold-forming metals 
by the Appel process for which it 
has acquired the exclusive manu- 


facturing license in the United 
States and Canada. The Appel 
process comprises cold-forming 
through kneading or plasticizing 
(Continued on page 243) 





Cold-forming machine introduced by the Fellows Gear Shaper Co. 





















1. Cures “stick-slip’” or “jumpy table’. When a 
table gets the “‘shakes’’, especially after it has 
just reversed or when the load is heavy and the 
speed slow, it’s probably suffering from “stick- 
slip’. Remedy—Sunoco Way Lubricant®. Special 
polar compounds in Sunoco Way Lubricant 
form a friction-reducing film that keeps a table 
sliding smoothly under all operating conditions. 


3. Protects expensive ways. Badly scored or 
pitted ways, caused by inadequate way lubrica- 
tion, result in lost production and expensive re- 
pairs. The high film strength of Sunoco Way 
Lubricant eliminates the danger of metal-to- 
metal contact, the chief cause of scoring and 
way wear. Excellent metal-wetting and non-cor- 
rosive properties eliminate rusting and pitting. 








WHY SUNOCO WAY LUBRICANT CAN HELP 
CURE YOUR MACHINING PROBLEMS 





& se ae 


2. Doesn’t squeeze out. When you use a heavy oil 
as a way lubricant, you must use a lot of oil to 
maintain a thick enough film. But, heavy oil 
squeezes out if the table sits in one position very 
long. You have a tough time getting the table mov- 
ing again. Protected by the tenacious thin film 
formed by Sunoco Way Lubricant, the machine 
can be idle for a week and it will start easily. 





For the lubrication of slides 
and ways on this machine 


we recommend the use of 


SUNOCO WAY LUBRICANT 


@ product of 
SUN Oll COMPANY 





4. Approved by more than 55 machine-tool 
builders. Every major machine-tool builder has 
tested Sunoco Way Lubricant. It is always ap- 
proved. In fact, to assure maximum efficiency of 
their product, many manufacturers ship a supply 
of Sunoco Way Lubricant with each machine. 
We'll be glad to send you the list of manufac- 
turers who have approved Sunoco Way Lubricant. 


For more information, see your Sun Representative, or write SUN OIL COMPANY, Philadelphia 3, Pa., Dept. M-3. 


PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO and MONTREAL 


For more informe... fill in page number on Inquiry Card, on page 257 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 





Lian 
<SUNOC 
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Starrett 


ite CUT MAINTENANCE 


With fewer parts and interchange- 
able gear assemblies in No. 25, No. 
655 and No. 656 sizes, Starrett Dial 
Indicators cut maintenance costs. 
You keep more indicators in service 
longer with fewer spare parts to 
stock. The entire gear assembly can 
be removed as a unit for conven- 
ience in servicing. 


IMPROVE ACCURACY 


Simplified design with rugged, rigid 
construction means Starrett Dial 
Indicators are less subject to fric- 
tion and wear. Replaceable low 
friction jeweled or inserted bronze 
bearings align accurately to elimi- 
nate end play. Rustproof stainless 
steel gears and tempered pinions, 
stainless and tempered racks and 
spindles and heavier bridge and 
case, all make for lasting accuracy. 


HIGH PRECISION 
LOW FRICTION 


(By INCREASE EFFICIENCY 


New easy-reading dials, satin 
chrome exterior finish and con- 
trasting black bezels help operators 
read faster and more accurately with 
less eye fatigue. Count hands on 
long range models read directly in 
decimals... no calculations. 


Wl] IMPROVE PERFORMANCE 


Direct acting springs completely 
around the spindle or rack elimi- 
mate cocking and side friction. 
Action is smoother, more accurate, 
with less contact pressure. And 
with the new Nonshock mechanism 
to stop shock before it reaches the 
gear train, Starrett indicators stand 
up longer evef on brutal gaging 
applications. 


SEND THE COUPON for catalog describing the complete line of Starrett 
Aeon High Precision-Low Friction Dial Indicators. 


Starrett 


rmsoven rout | 


SINCE 1880 


WORLD'S GREATEST TOOLMAKERS 
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ICS’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS | 
DIAL INDICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 


HACKSAWS HOLE SAWS BAND SAWS 


Dial Indicators” 


BAND KNIVES Bo 


poo 


The L. S. STARRETT COMPANY, Dept. 5 
Athol, Massachusetts 


Please send information on Starrett High 
Precision-Low Friction Dial Indicators. 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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For more tnformation fill in page number on Inquiry Card, on page 257 
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OC AMERICAN STANDARD REGULAR SEMIFINISHED HEXAGON BOLTS 
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1.0000 | 1.022 1.5000 
1/8 1.1250] 1.149 1.6875 
1.2500 | 1.277 1.8750 
1.3750] 1.404 2.0625 
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1.7500 | 1.785 26250 ‘054 0.078 


2.0000 | 2.039 3.0000 
2.2500 | 2.305 3.3750 
2.5000 | 2.559 3.7500 
2.7500 | 2.827 4.1250 


3.0000 | 3.081 4.5000 
3.2500 | 3.335 4.8750 
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All dimensions given in inches. 


Semifinished bolt 1s processed to produce a flat bearing sizes up to and including 1 inch, and 31/2 threads for 
surface under head only. sizes larger than 1 inch. 

Thread shall be. coarse- ad series, Class 2A. 

Point shall be flat and chamfered or rounded at manu- 
h facturer’s o an lensth of i not to exceed len of 
largest Gianension. 11/2 dle from caiman point to first full thread. on 

Top of head shall be flat and chamfered. Diameter of Tolerance on bolt length for Its 6 inches and under in 
top circle shall be maximum width across flats within length shall be plus or minus 1/32 inch for sizes 1/4 to 3/8 
tolerance of minus 15 per cent. inch; plus or minus 1/16 inch for sizes 7/16 and 1/2 inch; 

Bearing surface shal! be flat and washer-faced. Diameter pius OF minus 1 8 inch for sizes 2/3 to 11/4 inches; and 
of washer face shall be 95 per cent of maximum width plus OF minus 4, 4 inch for sizes l 3/8 to 4 inches. Length 
across flats within a tolerance of plus or minus 5 per cent tolerance for bolts over 6 inches in ength shall be plus or 

uinus 1/16 inch for sizes 1/4 t 8 inch; plus or minus 

Bearing surface shall be at right angles to avis of ‘ 3/32 inch for sizes 7/16 and 1/2 inch; plus or minus 3/16 
within a tolerance of 2 degrees for sizes up to and inclu ding inch for sizes 5/8 to 11/4 inches; and plus or minus 1/4 
1 inch and within a tolerance of 1 degree for siz large! inch for sizes 1 3/8 to 4 inches 
than 1 inch. The bearing surface shall be concentric wit! Bolts shall enter ring gage to head; ring gage shall have 
ixis of body within a tolerance of 3 per cent of the max 1 » maximens thickness of e diameter, & minhewem Mile 
width across flats. equal to the maximum fillet of the bolt, and an internal 

Minimum thread length shall be twice the diameter plus diameter equal to specified maximum body diameter. 
1/4 inch for lengths up to and including 6 inches; twi Suitable material for steel bolt is covered in Tentative 
the diameter plus 1/2 inch for lengths over 6 inches. The Specification for Steel Machine Bolts and Nuts and Tap 
tolerance shall be plus 3/16 inch or 2 1/2 threads, which Bolts of the American Society for Testing Materials (ASTM 
ever is greater. On products that are too short for minimum \ oe : 1itable material for high- strength steel bolt is 
thread lengths, the distance from the bearing surface of t! red by ASTM Tentative Specification fo wx Quenched and 
head to the first complete thread shall not exceed the lengtl Tempered Steel Bolt and Studs with Suitable Nuts and 
of 21/2 threads, as measured with a ring thread gage, f Plain Washer \STM A-325 


Taper of head (angle between one side and axis) shall 
not exceed 2 degrees, specified width across flats being the 


O 


© There mav be a reasonable swell or fin under the he e seam on the body not to exceed the nominal body 

diameter by the following: 0.030 inch for sizes 2 it 0.050 for sizes 5/8 and 4 inch; 0.063 for sizes 
11/4 > inche 195 a ¢ 

over 3/4 inch up to 11/4 inches; 0.093 for sizes over 11/4 inches up to 2 inches; 0.125 for sizes over 2 inches 


up to 3 inches; and 0.188 inch for sizes over 3 inches 


Extracted from American Standard Square and Hexagon Bolts aud Nuts ASA B18.2-1955), it the permission of the 


publisher, the American Society of Mechanical Engines 29 W 39th St., New York 18, N 
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MACHINERY'S DATA SHEET 





AMERICAN STANDARD HEAVY SEMIFINISHED HEXAGON BOLTS 
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All dimensions given in inehes. 
BOLD TYPE indicates products unified dimensionally with British and Canadian standards. 


as measured with a ring thread gage, for sizes up to and in- 
cluding 1 inch, and $3 1/2 threads for sizes larger than 1 inch. 
Thread shall be coarse-thread series, Class 2A. 
Point shall be flat and chamfered or rounded at manufac- 
turer’s option, length of point not to exceed length of | 1/2 


Semifinished bolt is processed to produce a flat bearing sur- 
face under head only 

Taper of head (angle between one side and axis) shail not 
exceed 2 degrees, specified width across flats being the largest 
dimension. 


Top of head shall be fat and chamfered. Diameter of top 
circle shall be maximum width across flats within a tolerance 
»f minus 15 per cent. 

Bearing surface shall be flat and washer-faced. Diameter of 
washer face shall be 95 per cent of maximum width across 
flats within a tolerance of plus or minus 5 per cent. 

Bearing surface shall be at right angles to axis of body 
within a tolerance of 2 degrees for sizes up to and including 
1 inch and within a tolerance of 1 degree for sizes larger than 

inch. The bearing surface shall be concentric with axis of 
body within a tolerance of 3 per cent of the maximum width 
across flats. 

Minimum thread length shall be twice the diameter plus 1/4 
inch for lengths up to and including 6 inches; twice the diam- 
eter plus 1/2 inch for lengths over 6 inches. The tolerance 
shall be plus 3/16 inch or 2 1/2 threads, whichever is greater. 
On products that are too short for minimum thread lengths, 
the distance from the bearing surface of the head to the first 
complete thread shall not exceed the length of 2 1/2 threads, 


threads from extreme point to first full thread. 

Tolerance on bolt length for bolts 6 inches and under in 
length shall be plus or minus 1/16 inch for 1/2-inch size; 
plus or minus 1/8 inch for sizes 5/8 to 1 1/4 inches; and 
plus or minus 1/4 inch for sizes 1 3/8 to 3 inches. Length 
tolerance for bolts over 6 inches in length shall be plus or 
minus 3/32 inch for 1/2-inch size; plus or minus 3/16 inch 
for sizes 5/8 inch to 1 1/4 inches; and plus or minus 1/4 
inch for sizes 1 3/8 to 3 inches. 

Bolts shall enter ring gage to head; ring gage shall have a 
maximum thickness of one diameter, a minimum fillet equal 
to the maximum fillet of the bolt, and an internal diameter 
equal to the specified maximum body diameter. 

Suitable material for steel bolt is covered in Tentative Spec- 
ification for Steel Machine Bolts and Nuts and Tap Bolts of 
the American Society for Testing Materials (ASTM A-307): 
suitable material for high-strength steel bolt is covered by 
ASTM Tentative Specification for Quenched and Tempered 
Steel Bolts and Studs with Suitable Nuts and Plain Washers 
(ASTM A-325). 


®©There may be a reasonable swell or fin under the head or die seam on the body not to exceed the nominal body diameter by 
the following: 0.030 inch for sizes up to 1/2 inch; 0.050 for sizes 5/8 and 3/4 inch; 0.063 for sizes over 3/4 inch up to 
1 1/4 inches; 0.093 for sizes over 11/4 inches up to 2 inches, 0.125 for sizes over 2 inches up to 3 inches; and 0.188 for 
sizes over 3 inches. 


Extracted from American Standard Square and Hexagon Bolts and Nuts (ASA B18.2-1955), with the permission of the 
publisher, the American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N. Y. 
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After the heaviest cuts— 
they disengage with a 
twist of the wrist 
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Continental Counterbores are designed so that cutting 
torque produces compression rather than shearing 
stresses. This counterbore never binds—you get quick, 
easy disengagement after all cutting operations. Anti- 
wedging action saves time and fools. 


Continental Counterbores have double driving lugs on 
the cutters which engage double abutments in the 
holders, making a single powerful tool out of the cutter 
and holder. Double bearings, one above and one below 
the lugs and close to the cutting edge, guarantee 
rigid alignment of holder and cutter. 


For more information or literature on Continental 
Counterbores, call your local Ex-Cell-O Representa- 


tive or write to Continental Tool Works in Detroit. 


|| TOOL 
/| WORKS 


DIVISION OF 
EX-CELL-O CORPORATION «¢ DETROIT 32, MICHIGAN 
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PRESSURE FLOW BLOCKED PRESSURE FLOW 


ACTUALLY TWO MASTER VALVES IN ONE—interlocked pneumatically with 
common inlet and outlet ports. Diagrams show pressure flow before and after 
solenoids are energized. For double safety, solenoid control keeps press from 
starting —or will cause it to stop “safe"— unless both valves work simultaneously. 
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Safety valve makes 


FEDERAL 
air clutch presses 


DOUBLY SAFE 
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Puts new GO in presswork! 


Here is the answer to faster, safer, more economical 

production: the new Federal Air Clutch Press with 

double-solenoid control. Speeds may be increased with- 

out damage to work, without sacrificing precision. For 

the dual control gives you the protection you want — 

makes “repeats” due to valve failure practically impossi- 

ble. Also operation is simpler—less fatiguing. Press may 

be “inched’; single-tripped, or operated continuously. 

\ Available in sizes 6 to 100 tons. Prompt delivery on 

No. 4— Air Clutch Press, ie all models. Write for new catalog showing complete line. 

Flywheel-type 


FEDERAL PRESS COMPANY 
701 Division Street, Elkhart, indiana 


FEDERALPRESSES 


32 Years of Quality Construction 


ee ee ee 











materials at a temperature that 
probably never exceeds 150 de- 
grees. The machine transforms the 
unworked material from its origi- 
nal form to the finished shape by 
the action of the forging elements. 
These elements apply controlled 
uniform circumferential pressure 
on the outside surface of the work, 
the pressure being increased at 
each stroke. 

The process is best adapted for 
the production of cylindrical 
pieces having bores of close toler- 
ances which require a high sur- 
face finish. A surface finish of 8 
to 10 micro-inches is regularly ob- 
tained, although a finish of some- 
what better than 2 micro-inches 
can be achieved. Tubular parts 
with a cylindrical outer surface 
but having a square bore or a bore 
with internal splines are relatively 
easy to make. Both ferrous and 
non-ferrous materials can be cold- 
formed by this process as long as 
the materials are ductile. Various 
types of carbon and alloy steels, as 
well as brass, bronze, aluminum, 
titanium, and stainless steels can 
be formed. 

The No. 4 Fellows-Appel cold- 
forming machine consists of a 
forging unit joined to a unit which 
feeds the work into the forging 
dies. The forging dies are simul- 
taneously forced onto the work in 
a direction radial to its center. 
The rate of feed is dependent 
upon the amount of deformation 
per stroke. The number of strokes, 
the feed, and the rate of rotation 


of the work are changeable. The 
selection of these is determined by 
the type and the physical proper- 
ties of the material being formed, 
its dimensions, the required de- 
formation, and the shape of the 
deforming section of the tool-set. 
Changes from one size of work to 
another can be easily and quickly 
accomplished. 


Circle Item 145 on postcard, page 257 


Hampton “Tru-Bor” Boring 
and Facing Machine 


H. L. Hampton, Willow Grove, 
Pa., has brought out a precision 
boring and facing machine with 
push-button-actuated automatic 
controls. This machine, trade- 
marked “Tru-Bor,” is designed to 
finish instrument, electronic, and 
aircraft parts, housings, and cast- 
ings with a high degree of accu- 
racy. It will hold straight boring 
operations within accuracy limits 
of 0.0002 inch. Tolerances as 
close as 0.003 inch are attained 
under normal conditions when the 
work requires indexing of the 
cross-slide. 

This compact machine measures 
36 by 60 inches and weighs ap- 
proximately 1200 pounds. It com- 
bines many unique features in- 
cluding the “Thy-Mo-Trol” drive, 
which is ready for action in sixty 
seconds; five-stop, electrically op- 
erated, cross-slide adjustments; 
and rapid traverse carriage action 
for longitudinal feed. In combina- 








“Tru-Bor’ boring and facing machine brought out by Fig 


H. L. Hampton 


tion with the cross-slide, the tool 
can be set for three additional di- 
ameters or retracted speedily to 
the starting position. The stress- 
relieved, precision-machined front 
and rear castings of the machine 
rest on a black diabase plate that 
is fat within 0.00005 inch. 


Circle Item 146 on postcard, page 257 


Hommel Profile Grinder 
and Larson Precision 
Grinder 


The Aaron Machinery Co., Inc., 
New York City, is introducing in 
this country the German-made 
Hommel optical profile grinder 
shown in Fig. 1. This machine is 
designed for grinding profile 
gages, circular form tools, straight 
form tools, press tool punches 
(with and without flanged foot), 
press with 
angle, cams, and many types of 
profile 
gages. It also checks the profiles. 

An outline of the profile to be 
ground is drawn with India ink on 
a transparent plastic sheet in the 
selected enlarged scale within the 
range of 10 to 1 and 50 to 1. This 
drawing is placed on the projec- 
tion table, and the profile of the 
work is ground to match it. The 
projection screen shows in sharp 
focus a portion of the profile 
drawing, the corresponding sec- 
tion of the work-piece, and the 
cutting edge of the wheel. 

By means of two control levers 


tool dies clearance 


tools, work-pieces and 
i 


Hommel profile grinder introduced by 


the Aaron Machinery Co., Inc 
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Fig. 2. Larson boring machine mar- 
keted by Aaron Machinery Co., Inc. 


the projection table (with the 
drawing) is moved hydraulically, 
the outline of the profile being 
guided so that it maintains con- 
tact with the image of the grind- 
ing wheel, which serves as a 
guide. The movement of the pro- 
jection table is transmitted to the 
work-table through a lever system. 
The ratio is set by means of gage- 
blocks to insure high precision. 
The Aaron Machinery Co., Inc., 
is also introducing from Sweden 
the Larson precision boring ma- 
chine shown in Fig. 2. A new tech- 
nical development incorporated in 


this machine permits the adjust- 
ment of boring cutter to be read 
directly on a dial indicator within 
an accuracy of 0.001 inch. This 
single-ended, precision boring 
machine has a wide capacity 
range and is easily operated. 


Circle Item 147 on postcard, page 257 


Wet-Abrasive Cutting 
Machine 


\ Model 481 wet-abrasive oscil- 
lating-wheel machine for cutting 
large-diameter bar stock, tubing, 
and other shapes of both ferrous 
and non-ferrous metals, including 
corrosion-resistant steel as well as 
hardened or annealed steels, is be- 
ing manufactured by the Camp- 
bell Machine Division, American 
Chain & Cable Co., Inc., Bridge- 
port, Conn. This machine is de- 
signed for use in metalworking 
shops, factories, railroad shops, 
foundries, and maintenance shops. 
It is equipped with an Allison 
abrasive cutting wheel 26 inches 
in diameter and will cut practi- 
cally any metal within its rated 
capacity of 8-inch-square solids. 

The wheel feed and work 
clamps are hydraulically operated, 


Abrasive cutting machine made by Campbell Machine Division, 
American Chain & Cable Co., Inc. 
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and the work bar is hand fed. 
Through its oscillating motion, the 
amount of abrasive wheel contact 
is materially reduced, and cutting 
is performed with a minimum of 
wheel pressure. 

An adjustable coolant box as- 
sures thorough and equal wetting 
of both sides of the abrasive wheel 
and guidance of coolant directly 
to the critical cutting area. The 
abrasive wheel is driven by a 25- 
H.P., totally enclosed, fan-cooled 
motor. All interior parts are cad- 
mium-plated to prevent rust. The 
unit is 100 inches long, 85 inches 
wide, 84 inches high, and weighs 
approximately 6800 pounds. 

Circle Item 148 on postcard, page 257 


Brown & Sharpe Apprentice 
Tool Chest 


Apprentice Tool Chest 


The Brown & Sharpe Mfg. Co., 
Providence, R. I., has introduced 
a complete Apprentice Tool Chest 
with high-quality precision tools 
selected to meet the requirements 
of the average apprentice in the 
metalworking trades. The chest is 
made of durable oak, with drawers 
of several depths and widths to 
accommodate the original set of 
twenty-one precision tools, plus 
ample room for additional tools 
that may be purchased later. 

A registration card furnished 
with the chest may be mailed to 
Brown & Sharpe by the owner to 
secure a personalized, engraved, 
chrome nameplate to be attached 
to the chest for identification. 

Circle Item 149 on postcard, page 257 


(This section continued on page 246) 





Whether you set up on a long production run or a 
single ‘‘maintenance’’ job, you can finish it better, 
faster, and at lower cost on an all-new KING® Vertical 
Boring and Turning Machine. 


. . . because the new KING has Full Electrical 
Operation — with all controls conveniently located: 


~A, YOU CUT CONTROL MANIPULATION TO A 
/*s BARE MINIMUM AND SPEED SET-UP TIME. 


. . . because the new KING is Powered for Produc- 
tivity — 40 to 50 H.P. on 30”, 36”, and 46” sizes; 
75 to 100 H.P. on sizes 56” and up: 


~A, YOU CAN OPERATE THE MOST ADVANCED 
** MODERN CUTTING TOOLS TO THEIR FULLEST 
CAPABILITIES. 


. . . because the new KING has Expanded Feed and gyaee 
Speed Ranges — 24 pre-selective feeds from if 
.0016 to .250 per revolution . . . 24 pre-selective 
speeds in any one of three standard ranges: 


~\. YOU GET REQUIRED FINISH AND SPECIFIED 
’\ TOLERANCES ALL THROUGH THE SET-UP. 


. .. because the new KING has an outstandingly 
improved spindle and spindle mounting: 


\y YOU GET MAXIMUM TABLE STABILITY WITH 
YS RESULTANT INCREASED AND UNIFORMLY 
MAINTAINED ACCURACY. 


. . . because the new KING is readily adaptable for 
addition of Optional Features such as Automatic 

Cycling, Automatic Positioning of Heads, Automatic 
Tracing Control of Heads, Power Rail Clamping, etc.: 


., YOU HAVE BROADER TOOLING VERSATILITY 


“\> FOR ATTAINING EXTRA-FAST AUTOMATED 
PRODUCTION AT MINIMUM COST. 


For complete details on the All-New KING Machines 
see the KING Distributor in your area or write us. 





Machine illustrated is a 56” size with Ram Head and 
Turret Head on Rail, Side Head, and Coolant Pan. The 
New King Machines are available in sizes 30”, 36”, 46”, 
56” and up, in a wide variety of head combinations, 
with or without side head. 


AMERICAN STEEL FOUNDRIES, KING MACHINE TOOL DIVISION 
1150 TENNESSEE AVENUE, CINCINNATI 29, OHIO 


Gi Vertical Boring and Turning Machines 





Niles Rotary Milling Machine 


A Niles continuous, rotary mill- 
ing machine with a circular table 
and twin spindles designed for 
high-production work in the auto- 
motive industry has been devel- 
oped by the Hamilton Division, 
Baldwin-Lima-Hamilton Corpora- 
tion, Hamilton, Ohio. This ma- 
chine is of box type construction, 
with columns and cross-rail cast 
integral and bolted to the bed for 
rigid application of the cutters to 
the work. The work is hand- 
clamped or—with optional equip- 
ment—held and released auto- 
matically. It is fed continuously 
to the milling cutters in multiple 
setups. The finished work can be 
taken off the table and new work 
put on while the table is moving 
and the cutters are operating. 

The spindle heads are inde- 
pendently adjustable vertically 
and horizontally, enabling the op- 
erator to rough-cut in one pass, 
with one cutter and, at the same 
time, finish with the second, or to 
rough or finish on two levels in 
two different cutting circles. The 
table is 72 inches in diameter, has 
a variable-speed power drive, and 
rides on anti-friction bearings. It 
can be set for speeds up to 100 
inches an hour. While intended 


primarily for the automotive in- 
dustry, this rotary miller is adapt- 
able to other fields, specifically in 
the aircraft industry. 

Circle Item 150 on postcard, page 257 


Drill-length reamers made by 
Ace Drill Corporation 


Ace Drill-Length Reamers 


The Ace Drill Corporation, 
Adrian, Mich., is offering a com- 
plete line of drill-length reamers 
in standard sizes ranging from 
1/16 to 1/2 inch in diameter by 
steps of 1/64 inch. These reamers 
are recommended for machining 
ferrous materials on drill presses 
or automatics. They are made of 
pre-hardened high-speed _ steel 
and produced by the ground- 
from-the-solid process within tol- 


Niles rotary milling machine developed by the Hamilton Division, 
Baldwin-Lima-Hamilton Corporation 
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erance limits of -+0.0002 and 
—0.0000 inch for use on close 
precision work. 

The flutes of these reamers are 
nearly twice the length of regular 
chucking reamers. This allows 
for frequent grind backs. Special 
diameter drill-length reamers 
made from high-speed steel drill 
blanks can be readily supplied in 
sizes from 0.040 to 0.500 inch. 

Circle Item 151 on postcard, page 257 


Armored porous tubing encases 
the Silvium grid spines and active 
material of the positive plates in 
TG Exide-lronclad Giant batteries 


Exide Battery Capacities 
Boosted 


An increase of 44 per cent in the 
rated capacity of Exide-Ironclad 
motive power batteries has been 
announced by the Exide Indus- 
trial Division of the Electric Stor- 
age Battery Co., Philadelphia, Pa. 
This has been facilitated by a new 
type of armored porous tubing to 
encase the grid spines and active 
material of the positive battery 
plates. The fact that more power 
has been packed into the same 
battery-cube space is a major im- 
provement for electric industrial 
trucks. 

Perforated polyvinyl chloride 
tubing, lined with braided, con- 
tinuous filament glass, is used. 
The tubing is highly permeable to 
the diffusion of electrolyte and the 
passage of current. However, it is 
said to prevent practically any 
loss or shedding of active mate- 
rial. The TG Exide-Ironclad Giant 
batteries have a rated capacity of 
72 ampere-hours per positive 
plate and are available with ca- 
pacities ranging from 360 to 1152 
ampere-hours at the 6-hour dis- 
charge rate. 


Circle Item 152 on postcard, page 257 
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half round files 


Filing out a concave surface or rounding out a hole 











Above is a cross 



















section showing is no longer a job restricted to master craftsmen. HEL- 
LER SPIRAL-CUT HALF ROUND files eliminate the 


need for skillful twisting action once so necessary to 


the smooth, true 
arc left by the 
HELLER SPIRAL- 
CUT HALF 
ROUND file. 
Compare it with 


produce smooth, even work. This rolling action is now 
designed right into a HELLER SPIRAL-CUT HALF 
ROUND file. 







the scalloped 















surface (illus- 










trated below) A straight stroke with an ordinary half round file 








leaves bumps and ridges unless the user twists it just 
right. The same straight stroke with a HELLER SPIRAL- 
CUT HALF ROUND makes a smooth and true-are 


surface. 


left by an ordi- 
nary half round 
file using the 
same stroke. 






Everyone gets perfect results with this new SPIRAL- 
CUT, an exclusive feature of HELLER HALF ROUND 
files. This new cutting principle is another of many 
“firsts” brought out by HELLER in their continuous 








search for a better file. 



















HELLER 
merucan -Swris® 
SWISS PATTERN 


NUCUT* 


AMERICAN PATTERN 





these brands always 















VIXEN* 


MILLED CURVED TOOTH 


assure HELLER quality 







A subsidiary of Simonds Saw and Steel Company 


Branches: New York, Detroit, Chicago, Los Angeles 








YOUR HELLER DISTRIBUTOR CAN SUPPLY ALL YOUR FILE NEEDS 
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The Pipe is Ripe 


In The New York Times ap- 
peared the dramatic story of fire- 
men attempting to thread a string 
through a 730-foot length of pipe 
irregularly laid under the New Jer- 
sey Turnpike, in order to get a 
wire through for a fire alarm sys- 
tem. They failed with rats who 
lied en route, and with other 
means, so a railroad man owning a 
pet mongoose named Pop offered 
Pop’s services, because he had 
achieved a trial run while chasing 
me of the rats. Pop was harnessed 
ind, carrying a string, inserted in 
the pipe. He, also, refused to co- 
yperate. In the meantime, an in- 
terested public, including  engi- 
neers, offered other suggestions— 
in electric mouse; a ball-and-pres- 
sure technique; a rodding method; 
ind even a large beetle with butter 
on its nose. 
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Motor Mite 


A servo motor, made by the Ford 
Instrument Co., weighs under one 
ounce and is termed “subminia- 
ture.” So many things being super, 
it’s novel to hear about sub. 


New Trick for Tick— 
and Tock 


The mainspring was eliminated 
from the wrist watch, an electric 
one, ushered in by the Hamilton 
Watch Co. after ten years of re- 
search. The electric watch operates 
on chemical energy stored in a tiny 
Energizer, and runs without wind- 
ing or periodic agitation. A time- 
saving timekeeper! The mainspring, 
we learned, has been an integral 
part of portable timekeeping de- 
vices since it was invented in 1480 
by Peter Henlein, of Germany. So 


By E. S. Salichs 


that’s why our watchmaker always 
looked mournfully over his glass at 
us as he remarked, “It’s the main- 
spring.” 


Case or Casing History 


A paper-back with a lurid cove: 
entitled “Murder in the Model 
Shop,” having the sub-title “A 
gripping novel of suspense and vio- 
lence as a stalwart band of engi- 
neers face the crossroads,” was re- 
cently placed on our desk. Re- 
quired reading? We settled down 
to make the best of it, but no blood 
was shed, no corpse uncovered. On 
the contrary, the story simmered 
down to the solution of an actual 
production problem by the use of 
a Servoboard  electro-mechanical 
assembly kit. But the description 
of Miss Demeanor, a _ laboratory 
assistant—oh, that was the gripping 
part. Sorry. 





IN ONE EAR AND OUT TO THE TAPE RE- 
CORDER—Pretty Peggy McQueen is demon- 
strating here how the new suggestion plan sys- 
tem at the General Electric Co., Schenectady, 
N. Y., works. Peggy, a G-E employe, is murmur- 
ing her bright idea into the paper ear, golden 
in color (signifying, no doubt, that suggestions 
pay off), containing a microphone which relays 
her voice to a tape recorder in the offing. Of 
course, employes with mike fright can still use 
the card system. But given the “now hear this” 
opportunity, who could resist? 
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with 5 optical microscopes 


VERSATILITY ACCURACY 
DESIGN ED AND BUILT FOR: Optical settings for operations in all planes Overall accuracy of .0002” 


and compound angles . . . Equally suitable 
for tooling, short-run or production work ... 


A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360° 
optical rotary table, 28%" x 325%’ 
All spindle and table settings by 
optical microscopes. Infinitely variable 
hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop. 
#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy. 


DIX! 450 PRECISION 
OPTICAL CIRCULAR 
DIVIDING TABLE 


Direct readings of 1 sec. 











(See insert picture above) rigidly 

mounted (not tilting) on built-in 

rotary table permits holding close 

tolerance relations between bores 

in all planes, including bores at 

compound angles. ALL IN ONE SET-UP 

All sides of the work piece except the 

mounting face machined in one set-up. * Guaranteed service by factory trained staff 


* Engineering staff available for consultation 





* Spare Parts in New York stock 
SEE THIS * Your operators trained 


VERSATILE MACHINE DIX! 60 now in wide use in leading Aircraft and 


Manufacturing Plants throughout the United States 


IN OPERATION Names avo 
at our New York 
or Cleveland Show 
Rooms. Write for 


Complete descriptive Ww a — é 4 e 


literature and prices 
to Department 21. ry) > @olol a Mm isalelela miter 
Catalogues on pray 


additional production 
equipment also 475 Grand Concourse, Bronx 51, N. Y. 








A Division of Machinery Builders, Inc. 





: 
available on request. \/ver yi0) years experience in designing & build ng mac hinery 


Phone: MOtt Haven 5-0900 
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Yows OF THE 


Illinois, Wisconsin, 
and lowa 


Cuicaco-LaTroBE Twist Driti 
Works, Chicago, IIl., announce the 
following appointments: MALCOLM 
Onwoop has joined the company’s 
Eastern staff covering the central 
Connecticut territory. Rau RANGEL 
will serve as sales and field repre- 
sentative in the Southern California 


territory. 


Acme Steet Co., Chicago. IIl., 
announces the appointments of 
BARTLETT RICHARDS as vice-presi- 
dent and presidential assistant, 
Harry R. Sanow as vice-president 
of Riverdale operations, and JosErH 
H. Myers as general superintendent 
of the Riverdale Plant. 


Crane Packtnc Co., Morton 
Grove, Ill., has purchased and put 
into almost immediate operation a 
30,000-square-foot, one-story plant 
in Vandalia, Il]. This plant is being 
used to augment the company’s 
home plant facilities. 


Davip Meyer has been appointed 
sales engineer for the Illinois Tool 
Works, Chicago, Ill. The principal 
cities and industrial areas in Mr. 
Meyer's territory are Indianapolis, 
Evansville, Terra Haute. and Ko- 
komo, Ind., and Louisville, Ky. In 
his new position, Mr. Meyer suc- 
ceeds Ray BLAKEMAN, who has been 
promoted to an executive position in 
the Tool & Machine Division at the 
company’s headquarters in Chicago. 


BARBER-CoLMAN Co., Rockford, 
Ill., announces the appointment of 
Peter R. Nowinc as sales repre- 
sentative for the Machine & Small 
Tool Division in southern California. 
Mr. Noling will handle the complete 
line of hobbing and sharpening ma- 
chines, hobs, milling cutters, and 
reamers. His office will be located at 
7451 E. Slauson Ave., Los Angeles, 
Calif. 

JosepH T. Ryerson & Son, INc., 
Chicago, Ill., announces the follow- 
ing sales management appointments 
at its Detroit and Chicago plants: 
Scotr VroomMaNn has been named 
sales manager in Detroit. Bruce D. 
CLAUSONTHUE has become sales 
manager in Chicago, replacing Mr. 
Vrooman. Mr. Vrooman had been a 
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INDUSTRY 


(Left) Scott Vrooman, sales manager, Detroit, and Bruce D. Clausonthue, 
sales manager, Chicago, for Joseph T. Ryerson & Son, Inc. 


member of the Chicago plant organ- 
ization since 1936, and became sales 
manager in 1956. Mr. Clausonthue 
joined the company in Chicago in 
1946. He entered the sales depart- 
ment the following year, and in 1949 
he was appointed a field representa- 
tive. CLive C. EARLE was appointed 
manager of alloy and stainless-steel 
sales at the company’s Pittsburgh, 
Pa., plant. L. Paut Lee has been 
named manager of stainless-steel 
sales at the Milwaukee, Wis., plant. 


VERSON ALLSTEEL Press Co., Chi- 
cago, Ill., announces the following 
executive appointments: REAR AD- 
MIRAL WILLIAM O. GaLLery, U. S. 
Navy (Retired), has been named 
vice-president—administration. Prior 
to assuming his duties with Verson, 
Admiral Gallery had been thirty-five 
years in the Navy, twenty-five of 
which were devoted to naval avia- 
tion. MELviIn D. Verson has been 
appointed vice-president—marketing. 
He has been with the company since 


(Left) Rear Admiral William O. Gallery, vice-president—administration, 
and Melvin D. Verson, vice-president—marketing, Verson Allsteel Press Co. 





How to Reduce Costs 
by Tooling Automatics with 
V-R TANTUNG Cast Alloy 


BARDONS & OLIVER TANTUNG is a natural for single point and form tools 
for automatics, particularly on short runs. It is an exclu- 
sive chill cast alloy containing carbides of tungsten, 
tantalum and columbium—has high red hardness . . . low 
coefficient of friction . . . and high transverse rupture 
strength. It offers these cost-saving advantages: 


1. Lower Grinding Cost. Tantung is easy to grind 

. straight or to form. You do not need diamond wheels. 

FORM TOOLS SOLID TOOL BITS Aluminum oxide wheels, such as used for hardened steel, 

are suitable. This feature effects major savings over car- 
bide tools for short runs. 


TIPPED TOOLS CUT-OFF BLADES 


— 1 
eee 2. Lower Tool Cost. Tantung is available in solid tool 
‘ bits, permitting many more regrinds than are possible 
with a brazed tip tool. 


3. Higher Production. Tantung permits cutting speeds 
at least 50% higher—and up to 100% higher—than those 
possible with high speed steel. 


4. More Efficient at Moderate Speeds. Tantung tools 
operate successfully at speeds too slow for efficient use 
of carbide and too high for HSS. They are ideal on mul- 
tiple tooling setups where surface speeds of one or more 
operations fall below the carbide cutting range. 


NEW BRITAIN 


5. Available Cast-to-Form. By specifying preformed 
Tantung, you reduce grinding costs and secure longer 
tool life. 





CLEVELAND Whenever you are tooling automatics, 
it pays to keep Tantung in mind. 


SEND FOR FREE BOOKLET: 


ACME-GRIDLEY ° ‘“‘Where and How to Use Tantung”’, a new booklet just off the 
. press, gives complete information about Tantung—describes its 
characteristics . . . tells how to grind and braze it . . . explains the 
cost-saving advantages of specifying it cast-to-form . . . shows cut- 
ting speed ranges . . . describes multiple tooling setups . . . shows 
how it gets more work out of older machine tools that can’t handle 
carbides. Send for your free copy, without obligation. 


Vihnaadlan.idasaead Praemnentitas 
La lagzolay-lamet borporation 
alin ope 
bag 0 een 862 Market Street, Waukegan, Illinois 
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1950 and recently has been serving 
in the capacity of assistant to the 
president 


Linx-BeELt Co., Chicago, IIl., an- 
nounces the following changes in its 
district office organization: 
GeorceE A. Most, Jr., has been ap- 
pointed district manager for Boston; 
J]. CuHarLes Buttock, district man- 
ager, Moline; Gene A. ZwERNER, 
district manager, Albany; C. C. 
Wiley, district manager, Washing- 
ton, D. C.; and Paut Watporr, 
district manager, Baltimore. 


sales 


ANDREW L. Rowe has been ap- 
pointed assistant to the president of 
LaSalle Steel Co., Chicago, Ill. Mr. 
Rowe was formerly a vice-president 
of the Elgin National Watch Co. 
with whom he had been associated 
for twenty-two years. At the same 
time, announcement was made of 
the promotion of THomas J. Moore, 
Jr. to the post of director of product 
planning and diversification 


Gippincs & LEwis MACHINE TooL 
Co., Fond du Lac, Wis., announces 
the following appointments: Erwin 
]. Kaiser, currently general manager 
of the Davis Boring Tool Division, 
has been named staff vice-president 
—manufacturing of Giddings & Lewis 
Machine Tool Co. Succeeding Mr. - 
Kaiser as general manager of the 
Davis Boring Tool Division is 
GeorcE K. Cassapy who is presently 
the sales manager of the G & L and 
Hypro division. Taking over as sales 
manager of the company’s Hypro 
Division is Guy E. LINGENFELTER, 
who is now the assistant sales man- 
ger of the division 


Morris L. Hutchens, vice-president 
in charge of engineering, at the 
Kearney & Trecker Corporation 


KEARNEY & TRECKER CORPORA- 
TION, Milwaukee, Wis., announces 
the election of Morris L. HuTcHENs 
as vice-president in charge of engi- 
neering. Mr. Hutchens has been with 
the company since 1939 and was 
employed as a sales engineer for ten 
vears; after that he served as chief 
engineer of special machinery. At 
the same time it was announced 
that HERBERT WHITNEY was named 
chief metallurgist, and CHARLES 
ParskE chief engineer of the gen- 
eral engineering department. 


Boyp S. OBERLINK, group vice- 
president of Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., was elected 
to the firm’s board of directors. Prior 
to his present appointment, he was 


vice-president and general manager 
of the Construction Machinery Di 
vision. Two other officers were ap- 
pointed: ArcHiE D. DENNIs, assist- 
ant secretary and assistant treasurer, 
and PICKENS JOHNSON, assistant 
secretary. 


Ray Do.iar has been named a 
representative for the Warner Elec- 
tric Brake & Clutch Co., Beloit, Wis. 
Mr. Dollar has been assigned to the 
Florida and southern Georgia area 
and will work out of Atlanta with 
headquarters at 3275-C Roswell 


Road, N. E. 


GLoBE MACHINERY & SuPPLY Co.., 
E. Ist and Court Sts., Des Moines. 
Towa, has been appointed exclusive 
distributor for the Iowa area by 
Greaves Machine Tool Co., Cincin- 
nati, Ohio, a division of J. A. Fay & 
Egan Co. 


Michigan and Indiana 


Rosert C. McCartney has been 
appointed sales and _ engineering 
representative in the Pittsburgh area 
for the Michigan Tool Co., Detroit, 
Mich. Mr. McCartney will represent 
the complete line of the company’s 
machine tools and cutters. 


E. A. Rotr has been appointed 
sales engineer at the Detroit, Mich., 
office of R. K. LeBlond Machine 
Tool Co. Mr. Rolf has been with the 
company since 1940. 


MANUEL F. D1az has been elected 
president of Wesson Tool Co., Fern- 
dale, Mich. Mr. Diaz replaces Ern- 
EST MORTENSEN, who recently re- 


(Left to right) Erwin J. Kaiser, staff vice-president—manufacturing of Giddings & 
Lewis Machine Tool Co.; George K. Cassidy, general manager, Davis Boring Too! 
Division; and Guy E. Lingenfelter, sales manager of the G & L and Hypro Division. 
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SPECIAL EX-CELL-O MACHINE 


Qrills and Counterbores 
o/4 Rocket Nozzles per Hour 








EXCELLO 





00) / om 2 HOU Here’s another Ex-Cell-O solution to a hard-to- 
) 2 HOLES handle machining job. Rocket nozzles are small, 





















a “Os, 6\e° AT 
ts tough steel forgings. For the drilling and counter- 


EJECT 


PART 





boring operations—shown in diagram—critical 
dimensions must be held. 








This diagram shows the progressive 
operations. At station 7, parts are 
automatically ejected. 






Ex-Cell-O designed and built this special machine 
with a trunnion fixture that indexes through eight 
stations. Two Standard Ex-Cell-O Slide Type 
Hydraulic Power Units—one for drilling, the other 
for counterboring—actuate the multiple spindle 
heads. Features of the machine include simplified 
design, high productivity, safety and sturdiness. 
. . » When you're faced with a tough machining 
problem, call in Ex-Cell-O. 






EX-CELL=-O0 <corroraron 


DETROIT <P Se ee 


* Zz <i * 
EX-CELL-O for PRECISION MANUFACTURERS OF PRECISION MACHINE TOOLS @¢ GRINDING SPINDLES 
EDIT TRANS BROCE At 


CUTTING TOOLS e RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


Manuel F. Diaz newly elected 
president of Wesson Tool Co. 


tired after fifty years in the cutting 
tool industry. Mr. Diaz joined the 
company in 1937, was elected assist- 
ant secretary-treasurer in 1940, and 
was later named vice-president. 


Jack L. Mustarp has been ap- 
sales manager, Industrial 
Division, Ex-Cell-O Corporation, 
Detroit, Mich. Mr. Mustard will 
continue to work with the company’s 


pointed 


Jack L. Mustard, sales manager, 
Industrial Division, Ex-Cell-O 
Corporation 


industrial representatives, both in 
the Detroit area and in the national 
sales organization. He has been with 
the company since 1940. 


MosiLe Driwurnc, INc., Indian- 
apol's, Ind., has purchased the Earth 
Drill business of the Buda Division 
of Allis-Chalmers Mfg. Co. Inven- 
tories are being moved to the Mo- 
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bile Drilling plant in Indianapolis. 
No other products of the Buda Divi- 
sion or of Allis-Chalmers Mfg. Co. 
are involved in this transaction. 


New England 


Davi W. Myers, vice-president 
and controller of the Producto Ma- 
chine Co., Bridgeport, Conn., has 


David W. Myers, vice-president, con- 
troller, and member of the board of 
directors, Producto Machine Co. 


been elected to the company’s board 
of directors. Mr. Myers, who has 
been associated with the company 
for the past sixteen years, had been 
controller since 1953 and was named 
vice-president last year. 


Joun A. Coe, president of the 
American Brass Co., Waterbury, 
Conn., has been elected to the board 


John A. Coe, member of the board 
of directors of Bullard Co. 


of directors of the Bullard Co., 
Bridgeport, Conn. Mr. Coe began 
his business career in 1920 in the 
production operations of American 
Brass Co. Transferring to the sales 
department in 1928, he became gen- 
eral sales manager in 1936. Advanc- 
ing in the company’s executive or- 
ganization, he became president in 
1950. He also serves as chairman of 
the board of Anaconda American 
Brass, Ltd. Mr. Coe’s election fills 
the vacancy created by the recent 
death of Joseph W. C. Bullard, re- 
tired former vice-president of the 
company. At the same time it was 
announced that JoHNn P. PotH has 
joined the company, and will fill the 
newly created position of director of 
engineering. In his new _posit‘on, 
Mr. Poth will be responsible for all 
product engineering and develop- 
ment. 


Jones & LAMSON MACHINE Co., 
Springfield, Vt., announces the open- 
ing of a Boston district office to be 
located at 751 Main St., Waltham 
54, Mass. This office will be respon- 
sible for the sales and service of the 
company’s machine tools and optical 
comparators in Massachusetts, Rhode 
Island, and Connecticut, with the ex- 
ception of Fairfield County and part 
of New Haven County. Vermont and 
the portion of New York State in- 
cluding the Schenectady area and 
the eastern counties north of Sche- 
nectady will also be handled by the 
new office. 


ConE AUTOMATIC MACHINE Co., 
Inc., Windsor, Vt., has formed a 
new division to handle engineering 
and sales for the Pilot automatic 
copying lathe. Headquarters of this 
Pilot Division will be in the com- 
pany’s New York office at 30 Rocke- 
feller Plaza. The Division’s activities 
will be supervised by J. A. Gerarp, 
first vice-president of Cone Auto- 
matic. 


BryANT Gace & SPINDLE DrVvI- 
SION, a Division of the Brvant 
Chucking Grinder Co., Springfield, 
Vt., announces that the gage section 
of the Division has been moved to 
larger quarters to facilitate manufac- 
turing. Russett P. ScHoLi, former 
division sales manager, has been 
promoted to manager of the gage 
section and HeEssLer Gates, Jr., has 
been appointed chief of engineering 
and production. 


Curtis D. Cummincs has been 
appointed sales manager of the 
Campbell Machine Division, Ameri- 
can Chain & Cable Co., Inc., Bridge- 
port, Conn. 


(This section continued on page 262) 





DESIR. 


HOW CLEVELAND ly 


Several examples of typical 


] 4a ee 9 4h ica SPINDLE Model “AW” production are 
y) shown here. Note the 
AU T @ A AT 4 Cc profitable production rates— 


the variety of operations 
performed with simple 
tooling. 





Material: 24ST Aluminum 
Operations: Drill (2); 
C'bore; Ream; Face; 
Form (2); Cut-off. 
Production: 62 
pieces /hr. 


Material: SAE 2317 
Operations: Drill (2); 
C'bore; Tap; Face; 

Form (2); Cut-off. 
Production: 41 pieces/hr. 


Material: FM Brass 
Operations: Drill (2); 
Thread; Bore; Form; 
Knurl; Cut-off. 
Production: 110 
pieces/hr. 


Material: SAE 4615 
Operations: Turn; Form (2); 

Thread; Center; Face; 

Chamfer; Cut-off. 

Production: 36 

pieces /hr. 


More than 65 years of automatic screw machine design experience has been 
engineered into this new Model “AW” Cleveland. Its many modern features 
will enable your shop to set new economy records for fast, accurate production 
of turned and formed parts .. . and you save three ways: 


YOU SAVE ON BASE PRICE 
Your savings start at the first cost, as the 242” Model “AW” is offered at a base Material: 24ST Aluminum 


: ¥ Operations: Drill (2); C’bore; 
price of $3500 to $4000 /ess than other comparable automatics! Genter: Face (2), Form 12) 


YOU SAVE ON SET-UP TIME "ahcaeee 


Such features as universal camming ... rapid hand crank stock feed adjustment 
... quick change collet pads ... maximum accessibility for tooling . . . make this 
Cleveland quick to set-up and exceptionally economical to operate. Spindle speeds 


range from 69 to 1920 rpm, providing efficient cutting speeds for all types of 
materials and tools. Four full automatic speed changes are available. Gear changes 
are quickly made. 


YOU SAVE ON MAINTENANCE AND FREEDOM FROM DOWNTIME 

Simplicity is the keynote of this Cleveland design. Completely free from complex 
mechanism and controls requiring constant attention or adjustments, this rugged, 
fool-proof automatic will assure the user dependable day-in, day-out performance! 


To find out how much this new Cleveland can save you on your parts production, 
ask your Cleveland representative to submit a cost proposal with production Write for this new 


estimates based on prints or samples of your work. There is no obligation. bulletin for full details 
on the 24” Model 


Remember: C@velande Cut Cocte- “AW” Cleveland 


Grr +4936 Beech Street 
Cincinnati 12, Ohio 


“THE CLEVELAND AUTOMATIC MACHINE COMPANY ) “izcizsati 12, Ohio 


CLEVELAND + DETROIT 
HARTFORD « S. ORANGE 
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When measuring high limits 


When gaging gages 





DON'T use handle on set plug 
—" jee, when setting fixed gage 


é 


(cc — 

















turn screw into gage with a 
conventional wrench 








turn screw into gage holding 
head by 2 fingers to insure 











These illustrations from new SPS booklet show some of the do’s and don'ts of gaging precision threads. 


3A threads: what they are; how to 
gage them — new SPS booklet tells all 





Threads made to Class 3A fit are the most precise in general 
ise in industry. But you do not always get the 3A precision 
you specify. Because of many different gaging techniques that 
yield varying results, screws with threads well outside the Class 
3A tolerance limits often pass inspection. 


SPS has prepared a new booklet on this subject. It explains 
clearly what Class 3A threads are and the pros and cons in- 
volved in the widely varying gaging techniques in use today. It 
reviews the gaging of high and low limits of 3A threads, sam- 
pling techniques, and even the methods of gaging gages. 


All standard UNBRAKO socket screw products fall within 
specified tolerance limits no matter what method is used to gage 
them. Leading industrial distributors carry complete stocks. 
Unbrako Socket Screw Division, STANDARD PRESSED STEEI 
Co., Jenkintown 19, Pa. 
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Form 2239, “Class 3A Threads: what the 
are; how to gage them.” 16 pages, with 
many illustrations. Write for free copy today. 


STANDARD PRESSED STEEL CO. 


—sannAl 
UNBRAKO socker screw Division $ 


JENKINTOWN PENNSYLVANIA 


For more information fill in page number on Inquiry Card, on page 257 
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Use postage-free Business Reply Cards for further information 
On New Catalogues described in this issue of MACHINERY 


On New Shop Equipment described in the editorial pages 








NEW CATALOGUES 





SLITTING LINES FOR COIL AND SHEET 
—Yoder Co., Cleveland, Ohio. 76-page 
fully illustrated catalogue entitled “’Mul- 
tiple Rotary Slitting Lines,’ providing 
detailed information on all types and 
sizes of the company’s slitters and allied 
equipment. Containing two sections, Part 
1 features basic information on design, 
selection and operation of slitters and 
slitting lines, including time studies and 
analysis of operating cycles, discussion 
of coil handling, scrap disposal methods, 
and other operating data. Part Ii deals 
with specifications, capacity tables, and 
other data on Yoder slitters, uncoilers, 
recoilers, coil cars, and scrap choppers. 1 


AIR TOOLS—Thor Power Tool Co., Au 
rora, Ili. 8-page illustrated catalogue 
describing the company’s air tools. Forty 
basic tools with thousands of model va- 
riations, accessories, and adapters are 
described. Featured are the Uni-Tork 
screwdrivers and nutsetters, No. 5V ver- 
tical grinders, No. 25G die grinders 
No. 3 series straight grinders, and new 
additions to the No. 4 series. These 
additions are direct-drive right angle nut- 
setters, individually engineered multiple 
units, and grinders. 


LIQUID FILTERS — Air-Maze Corporo 
tion, Cleveland, Ohio. Bulletin describing 
the company’s all-metal liquid filters and 
giving complete data for designers and 
users Of equipment requiring full flow 
filtration of lubricating, hydraulic or fuel 
oils. Filters are of special metal screen 
disc construction with precisely controlled 
openings to assure positive filtration for 
a selected degree of separation. 


PRECISION MACHINE TOOLS—South 
Bend Lathe Works, South Bend, Ind 
80-page catalogue 5700, describing 
illustrating, and pricing the company’s 
entire line of precision machine tools 
Equipment shown includes engine lathes 
toolroom lathes, turret lathes, vertical 
spindle milling machines, bench shapers 
drill presses, and pedestal tool grinders 
Attachments, tools, chucks, and acces- 
sories for all machine tools are also 
listed. 


PRESS-ROOM EQUIPMENT—Special En- 
gineering Service, Inc., Detroit, Mich 
12-page catalogue describing the com- 
pany’s complete line of Ses-Matic press- 
room equipment. Technical data pertain- 
ing to steel coils and various other alloy 


On products shown in the advertisements 


stock is given. In addition, features and 
complete specifications are offered on 
Ses-Matic equipment, including hydraulic 
punch press feeds, combination cradle 
and straighteners, loading ramps, power 
driven and plain stock straighteners, and 
air feeds 


STRAIGHT-LINE MACHINE BASES -—— 
Ferguson Machine Corporation, St. Louis 
Mo. Bulletin 401, describing the com 
pany’s revised and expanded line of 
standard Trans-O-Mator _ straight-line 
transfer machines for automatic assem- 
bly. Advantages of standard machines 
over special designs are discussed. Typical 
applications and various design features 
ore illustrated, and dimensions of bases 

with 6-, 8-, 12-, 16-, and 24-inch strokes 
are given. .... “Pee 6 


STRAIGHT-SIDE PRESSES—Hoamilton Di 
vision, Baldwin-Lima-Hamilton Corpora 
tion, Hamilton, Ohio Bull etin No. 13300, 
covering the company’s line of single 
and double-crank straight-side presses 
which have been designed specifically 
to meet exacting automotive production 
standards. Press features such as welded 
frame design, gibbing, air counterbal 
ance, cushions, knockout bars, and fly 
wheel brake are itemized and explained 
in detail 


GAGES—Cadillac Gage Co., Detroit 
Mich, 40-page catalogue illus strating and 
describing the company’s various gage 
products. Complete specifications on 
prices and sizes of the line of thread 





piug gages tnread rin gage ir 
special gages of all types manufactured 
company are also given. Con 

general information for al 
metalworking manufacturing is ais in 
cluded. . ree 8 
CONSTANT DISPLACEMENT PUMPS— 
Oilgear Co., Milwaukee, Wis. Bulletin 
a giving data on the company’s 
ontinuous pressure, constant displace 
ent, heavy-duty Types HG fluid power 
pumps. One of the features of this new 
series is the availability f ao purolator 
type micronic filter to provide 100 per 
cent filtration of hydraulic fluid prior tc 
s entrance tft the high pressure oxial 
piston end of the pump 9 


—- TURRET LATHES—De ‘S 
>y Corporation, East Aurora, ! Y 
ustrated brochure describing the con 


pany’s precision rebuilding and recondi 
ning operations on Warner & Swasey 
turret lothe S Step by-step peration 
from the time that the lathe orrives at 
the company until it is back on the cu 
tomer’s production line—-are shown 
this brochure 10 


BENCH AND SMALL a wv 
Bliss Co Canton, Ohio. Bulletin A 
describing the company’s line of benct 
presses and small presses. Comple 
on and engineering data are given 
10-ton, adjustable bed and 
- and 10-ton, floor-mounted 


+ 


e in 


) 


format 

on 4- and 
e s 

sle presses. Also described the 
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standard on all presses described in the 
NS re fee een e 1 
SCREW CONVEYOR COMPONENTS — 
Link-Belt Co., Chicago, III, Folder 2489, 
describing the company’s ball bearing 
equipment that is being added to their 
complete screw conveyor component line. 
Low starting friction and free-rolling 
action of all these bali bearing com 
ponents result in minimum horsepower 
requirements and negligible maintenance 
URS oc cid sare Gigs wa alee ee ek 12 
CYLINDRICAL ROLL NECK BEARINGS 
—SKF Industries, Inc., Philadelphio, Pa. 
24-page catalogue entitled “SKF Multi- 
Cylindrical Roll Neck Bearings,’’ 
containing complete engineering and 
technical data on the company’s multi- 
row cylindrical roller bearing designed 
for heavy-duty service in roll meck 
mountings on all types of hot- and cold- 
rolling mills. ee 13 


Row 


AIRCOMATIC CUTTING — Air Reduc- 
tion Sales Co., a Division of Air Reduc- 
tion Co., Inc., New York City. Catalogue 
3170, describing the company’s Airco- 
matic cutting process, a method for 
straight-line and shape cutting of non- 
ferrous metals which is particularly ap- 
plicable for high-speed cutting and 
shaping of plates and parts to be joined 
by gas-shielded arc welding. ....... 14 
DIE SHARPENING — Oberg Mfg. Co., 
Tarentum, Pa. Catalogue 356, entitled 
“Carbide Die Sharpening Procedure,” 
serving as a quide pointing the way to 


faster, better, and easier carbide die 
sharpening. This brochure is a supple- 
ment to the company’s 48-page cata- 
logue entitled, ‘‘Precisioneering and Pro- 
ductioneering Oberg Carbide Dies.” .15 


ELECTRODE DATA BOOK — National 
Cylinder Gas Co., Chicago, Ill. 24-page 
electrode data book presenting the fol- 
lowing data: AWS-ASTM_ arc-welding 
electrode specifications; how to estimate 
electrode consumption; summary of weld- 
ing symbols; and factors in selecting 
electrodes. Other data of interest to users 
of arc welding is included. ........16 


PLATE TYPE RHEOSTATS — General 
Electric Co., Schenectady, N. Y. Bulletin 
GEA-6474, giving selection information 
and a wide variety of applications for 
the company’s plate type rheostats. Out- 
standing features are explained in detail, 
and six basic modifications of the stand- 
ord line demonstrating the panei of 
these rheostats are outlined. .17 


PUSH-BUTTONS — Cutler-Hommer Inc., 
Milwaukee, Wis. 26-page booklet en- 
titled ‘‘C-H Master Design,’ featuring 
the company’s entire line of oiltight 
push-buttons and control units, including 
indicating lights, selector switches, 
“Roto-Push’ and “‘Pres-Test’’ buttons, 
covers and enclosures, accessories, and 
GONRIONE GONG. sok. osisin cee sen 18 
PARTS WASHERS—Geor-O-Mation Di- 
vision, Michigan Tool Co., Detroit, Mich. 
Bulletin describing the company’s pro- 
duction line parts washers. These com- 
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Product Information Service 


Use postage-free Business Reply Card below for further infor- 
mation on New Catalogues or New Shop Equipment described 
in this issue and products mentioned in the advertisements. 
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pact washers are of the needle-spray 
type with multiple air jets for solvent 
removal and parts drying. Using o chain 
drive for parts movement, the washers 
will handle up to 1000 parts per “ 


FLUID POWER EQUIPMENT—Kalama 
z00 Division of the New York Brake Co., 
Kalamazoo, Mich. Bulletin 400, describ- 
ing the company’s industrial fluid power 
equipment. Hydreco gear and dual-vane 
hydraulic pumps, contro! valves, and 
cylinders are fully described; and com 
densed performance information is in- 
cluded. 


AUTOMATIC CHUCKING MACHINE— 
Warner & Swasey Co., Cleveland, Ohio. 
Catalogue describing the company’s 3 
AC single-spindle automatic chucking 
machine which can be set up quickly 
like a turret lathe, uses standard turret 
lathe tooling, and changes speeds and 
feeds automatically under cut. The mo- 
chine is powered by a 40-H.P. drive 
motor, 1 


SERVO MOTORS—Norden-Ketay Corpo- 
ration, Stamford, Conn. Bulletin 385, 
giving complete information on standard 
and custom servo motors. Data includes 
electrical and mechanical specifications, 
application data on direct plate to plate, 
transistorized servo amplifier, and mag- 
netic servo amplifier applications, ...22 


STAINLESS STEELS—Allegheny Ludlum 
Corporation, Pittsburgh, Pa. 8-page Blue 
Data Sheet on chromium-nickel-mangoa- 
nese stainless steels, Types 202, 204, 
and 204L. This data sheet gives detailed 
information on such items as intergron- 
ular corrosion, mechanical properties, 
analysis, and stress rupture properties.23 


CRAWLER TRACTOR SHOVELS—Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 
Bulletins MS-1137 and MS-1126, givi 

information on the company’s HO-V1e 
and HD-6G diesel-powered crawler trac- 
tor shovels, respectively. Matched attach- 
ments designed specifically for each 
model are described and illustrated, ..24 


STEAM COILS — Halstead & Mitchell, 
Pittsburgh, Pa. Bulletin S-200, describing 
the company’s line of standard and non- 
freeze steam coils, using ‘’Turbo-Flo” 
finned surface for extra-high heat trans- 
fer. Construction of the coils, including 
tubing, casings, headers, refrigerant dis- 
tribution, and valves is outlined. s 
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GRINDING AND POLISHING MACHINES 
—Curtis Machine Division, Carborun- 
dum Company, Jamestown, N. Y. Ilus- 
trated folder describing the company’s 
Curtis ‘600° Straight-O-Matic abrasive- 
belt grinding and polishing machines. 
Complete specifications for all models 
are given. 6 


OIL-HARDENING TOOL STEEL—Joseph 
T. Ryerson & Son, Inc., Chicago, Ill. 
Folder describing the company’s Ry-Alloy 
oil-hardening tool steel, which is sup- 
plied in rounds, squares, and flats, for 
applications ranging from arbors and 
clutch dogs to thrust washers and trim- 
ming dies. 7 


PROFILE RECORDER — Micrometrical 
Mfg. Co., Ann Arbor, Mich. 4-page bul- 
letin describing the company’s Profi- 
corder—an instrument for research, ex- 
periment, and production, affording an 
accurate means for showing the true 
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protile of either machined or finished 
surfaces, 


TAPE CONTROL SYSTEM — Electronic 
Control Systems, Inc., a subsidiary of 
General Dynamics Corporation, affiliated 
with Stromberg-Carlson, Los Angeles, 
Calif. 12-page booklet describing the 
Operating principles of the company’s 
Digimatic tape contro! system for ma- 
chine tools—a system for the numerical 
contiol of machine tools through mag- 
netic tape. srahese 9 


HIGH RESOLVING TRANSDUCERS—¥In- 
dustrial & Scientific Products Division of 
Curtiss-Wright Corporation, Caldwell, 
N. J, Leaflet describing the company’s 
Hi-R transducers designed to provide 
sensitivity and greater resolution in ultra- 
sonic non-destructive testing. 


VOLTAGE REGULATORS—Genera! Elec- 
tric Co., Schenectady, N. Y. Bulletins 
GEA 5752C and GEA 6552, describing 
the company’s step voltage regulators 
Both brochures plus one on induction 
feeder regulators are included in a single 
package entitled ‘“Your Guide to Profit- 
able Voltage Regulation,’’ GED-3133. 31 


STEEL CASTINGS — Dodge Stee! Co., 
Philadelphia, Pa. Specifications folder 
containing a complete description of 
twelve Dodge metals for castings. Chem- 
ical, physical, and general properties are 
given for each metal, together with spe- 
cial heat-treatment data. .........32 


EXPANDING JAW MANDREL—Erickson 
Tool Co., Cleveland, Ohio. 4-page bul- 
letin describing the company’s line of 
Erickson-Nicholson type expanding jaw 
mandrels. Type A step-jaw and Type B 
straight-jaw design mandrels are de- 
scribed and illustrated. 


TUBULAR SCREEN FILTER—Industria! 
Filtration Co., Lebanon, Ind, 4-page 
catalogue describing operations of the 
company’s automatic self-cleaning Filter- 
Matic tubular screen vacuum filter for 
low micro-inch finish requirements. ..34 


TURRET PUNCH PRESSES—Wiedemonn 
Machine Co., Philadelphia, Po. Bulletin 
201, describing the company’s complete 
line of turret punch presses for use in 
piercing sheet metal and plate in short 
to medium production quantities. ...35 


PNEUMATIC TRANSMISSION SYSTEM 
—Simplex Valve & Meter Co., Lancaster, 
Pa. Bulletin 750, describing the com- 
pany’s Laminair, a form of pneumatic 
transmission that provides a sensitive 
and accurate type of instrumentation. 36 


STAGING UNITS — Automation Gages 
Inc., Rochester, N. Y. Folder introducing 
the company’s Multi-Stage unit, a uni- 
versal staging unit designed to solve the 
locating problem for a wide range of 
projection gaging applications. 3 


SYSTEM LOAD AND FREQUENCY CON. 
TROL — Minneapolis-Honeywell Regula- 
tor Co., Industrial Division, Philadelphia, 
Po. Bulletin B9I-1, describing all-elec- 
tronic load and frequency control sys- 

38 


TOOL-HOLDERS AND INSERTS—Alle- 
gheny Ludium Stee! Corporation, Pitts- 
burgh, Pa. Catalogue describing the 
company’s Carmet  tool-holders and 


throw-away inserts and giving detailed 
information on this new line. ....... 39 


CONVEYOR CHAINS—Choin Belt Co., 
Milwoukee, Wis. Bulletin 56-60, describ- 
ing the company’s Rex table top con- 
veyor chains. Both steel and nylon chains 
are described, and many application 
illustrations are given. .......+-+- 40 


WELDING FLUX CRUSHERS—American 
Pulverizer Co., St. Louis, Mo. Bulletin 
157 entitled ‘Better Testing and Small 
Scale Reduction,’’ describing crushers 
used by manufacturers to reclaim fused 
welding flux for re-use. ..... ee 


STEEL TUBING AND FITTINGS—H-P 
Products, Inc., Louisville, Ohio. Bulletin 
No. V-157 describing the company’s 
Vacu-Flo steel tubing and fittings for 
vacuum systems cnd conveying lines. .42 


CENTRIFUGAL PUMPS—Ampco Metal, 
Inc., Milwoukee, Wis. Bulletin P-3b and 
insert P-3¢ entitled ‘“‘“Ampco Centrifugal 
Pumps,’’ describing the company’s com- 
plete line of pumps. ... : .4 


SHEET-METAL MACHINES — Niagoro 
Machine & Tool Works, Buffalo, N. Y 
32-page booklet 201, describing the 
company’s line of manually operated ma 


chines and tools for al 
44 


PARTS FEEDER—U. S. Engineering Co 
New York City. Folder describing the 
company’s Feed-A-Matic parts feeder 
which performs feeding, orienting, and 
counting up to 200,000 pieces per hour 


MAINTENANCE INSTRUCTIONS FOR 
FILTERS—Marvel Engineering Co., Chi 
cago, Ill. Illustrated leaflet giving de 
tailed maintenance instructions on the 
company’s filters. . 46 


CUTTING TOOLS—M. A. 
Co., Inc., Davenport, lowa. Catalogue 
601, describing the compony’s rotary 
cutters, countersinks, carbide end-mills 
and special cutting tools. ; 


Ford Mfg 


JIG BORER—Opto-Metric Tools, Inc 
New York City. 8-page catalogue de 
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6-inch optica 
in decimals or 
48 


scribing the Leitz 6- by 
jig borer with setting 
0.05 inch. P 


TAP DRIVERS—Scully-Jones & Co., Chi- 
cago, Ill. Bulletin No. 20-50, describing 
the company’s three types of Safe-Torque 
tap drivers designed to increase tap life 
and production. 49 


PNEUMATIC AND HAND CHISELS— 
3edford Tool & Forge Co., Bedford, Ohio. 
Catalogue standardizing pneumatic and 
hand chisels by point style, body size 
und shank type ss 


HACKSAW BLADES—Heller Too! Co., 
Newcomerstown, Ohio. 8-page catalogue 

scribing the company’s line of job- 
tempered, hand and power hacksaw 
blades. ... eoare a sce 


DIE-CASTING MACHINES — Cleveland 
Automatic Machine Co., Cincinnati, Ohio 
Bulletin describing the company’s Models 
50, 200, 400-N, and 600 Cleveland 

52 


tie-casting machines 
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BUSHED ROLLER CHAIN — Link-Beit 
Co., Chicago, Ill. Catalogue 2454, con- 
taining a complete presentation of the 
features of the ae LXS_ bushed 
roller chain. 53 


AUTOMATION UNITS—Jones & Lam- 
son Machine Co., Springfield, Vt. Illus- 
trated folder giving information on the 
company’s various types of automation 
units. 5 


MOTOR SELECTION GUIDE — Century 
Electric Co., St. Louis, Mo. 12-page cata- 
logue facilitating selection of electric 
motors for al! popular applications, . .55 


PRECISION CAMS—Trofimov Industries 
Precision Cam Division, Mentor, Ohio. 
Leaflet describing a new method of mak- 
ing precision cams 


WELDED STEEL TUBING—Armco Steel 
Corporation, Middletown, Ohio. Cctoa- 
logue describing the company’s welded 
steel tubing formed from Zincgrip, alu- 
minized, hot-rolled, and cold-rolled steel! 
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Pressure-tested tubing and fabricated 
parts are also included. 57 
BARREL PLATING—Udylite Corporation, 
Detroit, Mich. Technical bulletin ZP 
ZB-57, describing in detail the com 
pany’s zinc-plating process. 58 


LEAD COMPARATOR—Jerpbak-Bayless 
Co., Solon, Ohio. Leaflet describing the 
company’s bench Model SK-1003 lead 
comparator. 59 


LIMIT SWITCHES—R. B. Denison Mfg. 
Co., Cleveland, Ohio. Bulletin 956, de- 
scribing the company’s heavy-duty limit 
switches. Ne 60 


BALL BUSHINGS—Thomson Industries 
Inc., Manhasset, N. Y. Leaflet describing 
the company’s ball bearing for linear 
motions. ‘ ; 6 


GEARS—Horsburgh & Scott Co., Cleve 
land, Ohio, Catalogue No. 57, containing 
complete information on gear materials 
and heat-treatment, gear-cutting capaci 
ties for all of the company’s gear types 
tooth forms, comparisons for milled-form 
and generated spur gears, and providing 
rules for ordering. 62 


SEAMLESS STAINLESS TUBING—Bab 
cock & Wilcox Co., Tubular Products 
Division, Beaver Falls, Pa. Technical 
data sheet contained in ASL No. 285 and 
ASL No. 286 offering data on the com- 
pany’s Croloy 27-4-]1 (Type 329) and 
Croloy 25-12 (Type 3095S) in tubular 
form, respectively. 63 


HYDRAULIC VALVES—R. D. Wood Co., 
Philadelphia, Pa. Catalogue entitled 
“High Pressure Hydraulic Valves,”’ listing 
and describing 24 different styles of the 
company’s valves for hydraulic systems. 
These valves range from 1500 to 20,000 
pounds per square inch in working pres- 

64 


PIPE CRIMPER—Niagara Machine & 
Tool Works, Buffalo, N. Y. Illustrated 
supplement to Bulletin 78-B presenting 
the company’s latest addition to the line 
of hand tools for sheet-metal work—the 
Mode! 500 compound leverage pipe 
crimper. 65 


WIRE ROPE—Macwhyte Co., Kenosha, 
Wis. Bulletin 5702 entitled ‘“The Correct 
Wire Rope for Contractors’ Equipment,”’ 
listing proper wire rope specifications for 
all types of construction equipment. . .66 


MOTOR SCRAPER—Ailis-Chalmers Mfg 
Co., Milwaukee, Wis. Catalogue describ 
ing design, engineering, construction, 
and operating features of the company’s 
TS-360, 20-cubic-yard motor scraper. 67 


CENTERLESS LAPPING MACHINE — 
Cincinnati Milling Machine Co., Cincin- 
nati, Ohio. Catalogue G-683 describing 
the company’s Filmatic centerless lapping 
machine. 68 


WET HONE EQUIPMENT—Clementino 
Ltd., San Francisco, Calif. Folder describ- 
ing and illustrating the company’s wet 
hone machines. 69 


CHUCKS—Buck Tool Co., Kalamazoo, 
Mich. 24- -page catalogue describing the 
company’s various chucks. : 70 











Is any part of your production 
COSTING TOO MUCH? ne 


Olofsson Two Station Precision Boring Machine 
Today's competitive market demands constantly increasing production per man hour. arranged with Way Units. Conforms to J.1.C. 
Any machine tool which can’t deliver that kind of production is too costly to oper- electrical and hydraulic standards. 


ate. That’s why an automotive manufacturer recently consulted with Olofsson engi- 
neers to increase production and lower unit costs on a boring operation. The result... 


TYPE OF MACHINE—Olofsson Two Station Double End Precision Boring 
Machine arranged with Way Units. 


WORK PERFORMED—Finish bore two holes, in /ine, simultaneously in cast iron 
differential cases. 


RATE OF PRODUCTION — 250 cases per hour. 
MACHINE OPERATION — The operator loads the part into the nest and presses 


the clamp and start cycle button. Both units bore “in” simultaneously and rapid 
return to unload position. Hydraulically operated finger clamps release the part 
automatically when both units are in clear position. A manually operated elevator 
device is used to help insert and unload part from nest with ease. 

Hand cycle provides additional retraction of spindles for setting or removal of 
cutting tools, also independent control of either unit. 


Perhaps you have a tough production problem which can be solved efficiently 
and economically with Olofsson Special Machinery. You'll find it “pays to special- 
ize with Olofsson”. 


Put the Olofsson Engineering Depariment to work Diagram of differential case clamped int 
for you. Write today. Or phone us at Wanhoe position for simultancous, double-end precision 
4-5381, Lansing, Michigan. boring operation. 


Manufacturers of Special and 


LO FS So AG CORPORATION Automation Machinery and Precision 


Boring Machines 


2729 Lyons Avenue ¢« Lansing, Michigan 





James B. WILKIE, manager of the 
Gage Division of Pratt & Whitney 
Co., Inc., West Hartford, Conn., has 
been appointed to the executive 
board of the Dimensional Standards 
and Metrology Division of the Amer- 
ican Ordnance Association, Wash- 
ington, D. C. 


Van NorMAN MaAcHINE Co., 
Spr'ngfield, Mass., announces the 
election of two directors: SELBY F. 
Greer and Francis P. HEALY. Mr. 
Greer is president of Van Norman 
Automotive Equipment Co., and Mr. 
Healy is vice-president of the same 
company. 


Dr. RoLanp E. Krersicu has been 
appointed product engineer in the 
Phenolic Products Section of General 
Electric Co.’s Chemical Materials 
Department, Pittsfield, Mass. 


Brown & SHARPE MFc. Co., Prov- 
idence, R. I., announces the appoint- 
ment of Mid Island Suprly Co., 29- 
08 39th Ave., Long Island City 1, 
N. Y., as an authorized distributor of 
repair and replacement parts for the 
company’s automatic and _ hand 
screw machines, grinding machines, 
and milling machines. 


Tart-PerrceE Mrc. Co., Woon- 
socket, R. I., announces establish- 
ment of a new Instrument Gage Di- 
vision. This division will be under 
the direction of FRANKLIN MEYER, 
Jr., as manager. 


New York and New Jersey 


CARBORUNDUM CoMPaAny, Nia- 
gara Falls, N. Y., announces the elec- 
tion of five vice-presidents: Nites C. 
BARTHOLOMEW, formerly vice-presi- 


dent of the subsidiary Carborundum 
Metals Co., Inc., was elevated to 
vice-president of the parent com- 
pany and will continue as general 
manager of Carborundum Metals 
Co., now a division of the company. 
Gene DeMamsro, since 1946 presi- 
dent of the Curtis Machine Corpora- 
tion, continued as that company’s 
president when it was made a sub- 
sidiary of Carborundum in 1955. 
Curtis Machine Corporation is now 
designated a division of the Carbo- 
rundum Company and Mr. DeMam- 
bro has been promoted to vice-presi- 
dent of the Carborundum Company 
in charge of the Division as its gen- 
eral manager. I. WeNDELL Hamm 
was named vice-president of the 
company and will continue to direct 
the activities of the Manufacturing 
Division. JosepH S. ImMrere has been 
elected vice-president and will con- 
tinue as general manager of the 
Electro Minerals Division. Lesiie E. 
Srmmon, who came to Carborundum 
in 1956, was named vice-president 
and will continue as director of re- 
search development. 


Arr RepuctTion SALEs Co., New 
York City, has named three reg‘onal 
vice-presidents to administer field 
activities pertaining to production, 
distribution, and sales: A. C. Brown, 
Jr., general sales manager, was 
named _vice-president—eastern __re- 
gion with offices in New York City; 
D. D. Spoor, equipment sales man- 
ager, New York, has been appointed 
vice-president—midwestern _ region 
and will be located in Chicago, IIl.; 
and J. J. Lincoin, JR., vice-presi- 
dent, New York, will become vice- 
president—southern reg‘on with head- 
quarters in Houston, Tex. 


Adolphe J. De Matteo, general 
manager, Watson-Stillman Press 
Division 


ADOLPHE J. De Matreo has been 
appointed general manager of the 
Farrel-Birmingham Co., Inc., Wat- 
son-St‘llman Press Division, Roselle, 
N. J. Mr. De Matteo joined the com- 
pany in 1944, was appointed assist- 
ant chief engineer in 1946, and chief 
engineer in 1951. As general man- 
ager, Mr. De Matteo will direct en- 
gineering and sales activities. 


NraGARA MacHINE &~ TooL 
Works, Buffalo, N. Y., announce 
that their Cleveland, Ohio, district 
office has moved to a new location 


at 6333 York Road. 


OakiTE Propucts, Inc., New 
York City, announces two changes 
in its field service organization. E. 


(Continued on page 266) 


(Left to right) A. C. Brown, Jr., vice-president, eastern region; D. D. Spoor, vice-president, midwestern 
region; and J. J. Lincoln, Jr., vice-president, southern region, of Air Reduction Sales Co. 
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An economical hydraulic fluid 





l 

Warrever a fire hazard exists near 
a hydraulic system, you can greatly 
reduce this hazard without excessive 
costs by specifying Shell Irus Fluid 
902. This new hydraulic fluid is a 
“‘snuffer’’ type fluid with water dis- 
persed in oil. 

Because Irus* Fluid 902 is economi- 
cal, many plant operators have found 
they save thousands of dollars yearly 


that actually snutis out fire! 


when the changeover is made. And 
they obtain performance which is un- 
surpassed by much higher priced fire- 
resistant fluids. 

For complete information on Shell 
Irus Fluid 902 write to Shell Oil 
Company, 50 West 50th Street, New 
York 20, N. Y., or 100 Bush Street, 
San Francisco 6, California. 


*Trademark 


SHELL IRUS FLUID 902 


For more information fill in page number on Inquiry Card, on page 257 
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Now you can 


“build” a press 





to suit your needs! 








Why buy a press designed for someone else? 


To these basic design advantages 
of the new Bliss SE-2 press... 


e Enclosed design, all-welded construction, four-piece 
frame with tie rods drilled for electrical shrinking 


e Recirculating oi! system for gears, shafts, bearings, 
slide adjustment and flywheel roller bearings 


e Bronze liners on the slideways running against lubrized 
cast iron gibs 


@ Motorized slide adjustment 
e Counterbalance tanks 
e JIC sizes 


@ Anti-friction bearings on intermediate shaft as well 
as on flywheel 


... you can add any or all of these 
optional features 


@ Provision for automation controls and feeds 
@ Inbuilding 

@ Recirculating oil to the slide gibs 

@ Recirculating oil to the cushion gibs 


e Automatic lubrication to counterbalances and cushion 
internals 


e Air and electrical maintenance outlets 
@ Die lights 

@ Air control manifolds 

@ Special controls 














A Bliss Chief Engineer tells... 


How press buyers can “‘tailor’’ Bliss’ new 


eccentric-gear design to fit their own needs! 


“It’s almost impossible to design a large press to 
please everyone. Yet that’s exactly what we have 
tried to do with our new one point, two point and 
four point presses,” says Chief Engineer Bill 
Staecker, of Bliss’ Canton Plant. 

“Here is how we approached the problem. Our 
field sales engineers worked for months with 
customers’ operating executives and our press 
designers. On the one hand were the widely vary- 
ing requirements of the big automated mass- 
production stamping plants; on the other, the 
needs of the job shops who use their presses for 
short runs. It was rare to find two sets of require- 
ments alike. 


Flexible’ design proves answer 

“It was apparent that what was needed was a 
flexible basic design—a press that could have 
features added or subtracted to meet any user’s 
needs without making him pay for features he 
didn’t want. You can see how we have solved the 
problem by looking at the table of specifications 
at the left. 


New drive cuts maintenance 
“But...above and beyond the benefits of this 


LISS 


SINCE 1857 


E. W. BLISS COMPANY, CANTON, OHIO 
PRESSES, ROLLING MILLS, ROLLS, SPECIAL MACHINERY 
U. S. Plants: Canton, Cleveland, Salem and Toledo, Ohio; 
Detroit and Hastings, Michigan; San Jose, California; Midland 
and Pittsburgh, Pa.; Branch Offices throughout the country. 


basic design, these new Bliss presses have a ‘unit- 
ized’ drive mechanism based on a special de- 
mountable flywheel and outboard clutch. To get 
an idea of what this unitized design does for main- 
tenance, consider these facts: 


“Except for the main gears, nothing is built into 
the crown. The entire drive can be removed as a 
unit. Belts can be replaced without removing any- 
thing but the brake pins. And the entire clutch can 
be taken off simply by removing the brake 
bracket. 


“You can see what this ease of disassembly and 
reassembly means when you compare it to main- 


tenance steps on your present enclosed presses.” 


To sum up, when you buy one of these new 
presses, you pay for just what you need and no 
more. And you're buying the only fully-enclosed 
straight side press that is truly easy to maintain. 





The new Bliss eccentric-gear presses are available 
in a full line of tonnages in both double and single 
geared models. For. full details, write us today 


comes off 
as a unit! 








Entire drive 


Lacy has been transferred to Hous- 
ton, Tex., and Jonn C. RuTTLE will 
serve the metal industries in western 
Detroit 


SENECA FALLS MACHINE Co., Sen- 
eca Falls. N. y *9 
appointment of ZIMMERMAN & GAv- 
MOND, INc., Park Ridge, IIl., as rep- 
resentatives in Illinois, Iowa, south- 
ern Wisconsin, and South Bend, Ind. 


Kurt J]. Ucxo, sales manager of 
the Machine Tool Division of Kurt 
Orban Co., Inc., Jersey City, N. J., 
elected a vice-president. 


announces the 


has been 


Kurt J. Ucko, vice-president, Machine 
Tool Division of Kurt Orban Co., inc. 


Mr. Ucko joined the company in 
1952 and was appointed sales man- 
ager of the combined Gear and Ma 
chine Tool Division in 1956. 


Ohio 


CLEVELAND AUTOMATIC MACHINI 
Co., Cincinnati, Ohio, has _ an- 
nounced its merger with the J. H. 
Day Co., INc., also of Cincinnati. 
The name of the continuing corpora- 
tion is the Cleveland Automatic Ma- 
chine Co. Day operations will be 
continued as J. H. Day Co. Division 
of Cleveland Automatic Machine 
Co. The merger of these companies 
is part of the expansion and diversi- 
fication program of the R. K. Le- 
Blond Machine Tool Co., which 
owns the Cleveland Automatic Ma- 
chine Co. 


CLARK CONTROLLER Co., Cleve- 
land, Ohio, has named W. R. HEck- 
MAN and J. H. HEUvuSLEIN to newly 
created positions in its production 
organization as assistants to R. L. 
PUETTE, vice-president—operations 
division. 
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Raymond E. Channock, vice-president 
and treasurer, National Acme Co. 


RayMOND E. CHANNOCK has been 
elected vice-president and treasurer 
of the National Acme Co., Cleve- 
land, Ohio. Mr. Channock joined the 
company in 1944 as assistant treas- 
urer. He became comptroller in 1945 
and served in that capacity until his 
recent election. 

BALDWIN-LIMA-HAMILTON Cor- 
PORATION has completed transfer of 
the manufacturing and sales opera- 
tion of its hydraulic and compacting 
press department from the Eddy- 
stone Division, near Philadelphia, to 
the Hamilton Division, Hamilton, 
Ohio. The operations have been in- 
tegrated with those of the mechani- 
cal press department. 


J. Herpert Myers has joined the 
executive staff of the Cincinnati 
Shaper Co., Cincinnati, Ohio, as di- 


J. Herbert 
operations, 


Myers, director overseas 
Cincinnati Shaper Co. 


rector of overseas operations. Mr. 
Myers has thirty-eight years experi- 
ence in the machine tool industry. 


Pennsylvania and Maryland 


CrucisLtE STEEL COMPANY OF 
America, Pittsburgh, Pa., announces 
the appointment of Grorce W. 
STAMM as general manager of sales. 
At the same time, the following ap- 
pointments were announced: Ep- 
WARD A. FLEMING was made man- 
ager of the Philadelphia sales 
branch. Mr. Fleming _ replaces 
CuHarLes H. STOECKLE, manager 
since 1942, who retired. DANtEL A. 
Porco has been appointed manager 
—development, and C. H. Lipsy has 
been appointed controller, succeed- 
ing Mr. Porco. FeEL1x KrREMP was 
named assistant product manager— 
high-speed tool steel sales, and E. E. 
Lut has become assistant product 
manager, also of h‘gh-speed tool 
sales. J. H. WHELAN was made man- 
ager of warehousing, and Paut P. 
HvBERr, assistant manager in charge 
of warehouse inventory. 


UniTeD STATES STEEL CORPORA- 
TION, Pittsburgh, Pa., announced the 
appointment of JoHNn H. Morava as 
president of the company’s Steel 
Supply Division. Mr. Morava suc- 
ceeded Lestr—E B. WortTHINGTON, 
who was recently made president of 
the Columbia-Geneva Steel Division 
in San Francisco. 


RusseEtL F. Ciark Co., Pitts- 
burgh, Pa., has been appointed sales 
representative in West Virginia and 
western Pennsylvania areas for the 
Servo Corporation of America, New 
Hyde Park, N. Y. 


SCHROEDER BROTHERS CORPORA- 
TION, ‘Pittsburgh, Pa., representative 
dealer for Rivett Lathe & Grinder, 
Inc., Boston, Mass., has moved to a 
new location at Box 72 Nichol Ave., 
McKees Rocks, Pa. 


SAMUEL N. PritrcHarp has been 
named general sales manager for 
Henry Disston Division, H. K. Por- 
ter Co., Inc., Philadelphia, Pa. 


Rosert G. Hay has been ap- 
pointed blast descaling representa- 
tive for the Pangborn Corporation, 
Hagerstown, Md. In his new posi- 
tion, Mr. Hall will work on all in- 
dustrial descaling applications, as 
well as special steel mill equipment 
for mill roll blasting, ingot mold 
cleaning, and other processes. 


(This section continued on page 268) 





there’s always work 
for a Lucas 


Extreme accuracy, feather-touch pendant control, automatic power 
positioning for repetitive work make a Lucas the most useful machine 
in any shop. There’s a model and size for your horizontal boring, 
drilling and milling operations. Lucas Machine Division, The New 


Britain Machine Company, 12302 Kirby Avenue, Cleveland 8, Ohio. 


A complete range of models, built in 3”, 4’ 
and 5” spindle sizes with mechanical controls 
and in 4”, 5” and 6” sizes with electrical con- 
trols. Wide variety of table and saddle sizes 
with two- or four-way beds optional. 








Other New Britain Machine Tool Divisions 


LU CAS A DIVISION OF THE NEW BRITAIN MACHINE COMPANY 
OF ie 


New Britain-Gridley Machine Division Hoern & Dilts Division 


ai L E V E L A N D) New Britain, Connecticut Saginoew, Michigan 











ALLIED CARBIDE Propucts INC., 
Hatboro, Pa., has been named an 
authorized Carboloy cemented car- 
bide die products agent by General 
Electric’s Metallurgical Products De- 
partment, Detroit, Mich. 


THomMaAS M. Rees, formerly presi- 
dent of the Rees Machinery Co., 
Inc., Pittsburgh, Pa., is now affiliated 
with the STANLEY BERG MACHINERY 
Co. 


REVONAH SPINNING Mixts, Han- 
over, Pa., announce acquisition of 
the entire stock of Mummert-Dixon 
Co., also of Hanover, manufacturers 
of wire cloth machinery, grinders, 
facing and boring heads, and special 
machinery. 


SAMUEL C. CLARKE has been ap- 
pointed manager of sales for the 
Chambersburg Engineering Co., 
Chambersburg, Pa. 


Yew Books aud Publications 


[ne DiecastinGc Process. By H. K. 
Barton. 224 pages, 6 by 9 
inches: 45 illustrations; 50 ta- 
bles. Published by the Macmil- 
lan Co., 60 Fifth Ave., New 
York 11, N. Y. Price, $5 


This book provides comprehen- 
sive, detailed, and up-to-date infor- 
mation for all those engaged in mak- 
ing, buying, or using die-castings. It 
will be of practical value to all draw- 
ing offices, for it shows clearly—with 
the help of many illustrations—what 
types can and cannot be incorpo- 
rated in a die-casting component, 
and also deals exhaustively with pur- 
chasing specifications. 


MACHINE TOOLS FOR METAL CuT- 
rinc. By W. H. Armstrong. 347 
pages, 6 x 9 inches. Published 
by the McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New 
York 36, N. Y. Price, $5. 


This book presents in a simple, 
readily understandable manner ma- 
chine tools and the work they are 
used for. Subject matter deals with 
materials, tools, and processes em- 
ployed in the machine shop only. It 
does not deal with other areas of 
manufacturing 


Toot Desicn. By Cyril Donaldson 
and George H. LeCain. Second 
edition. 550 pages, 6 by 9 
inches. Published by the Mc- 
Graw-Hill Book Co., Inc., 330 
W. 42nd St., New York 36, 
N. Y. Price, $6.75. 


The text covers a course in tool 
design, written especially for class 
study with questions, problems, 
drawing assignments, and references. 
Each topic is developed in logical 
order and is supplemented with 
drawings and worked-out examples. 

General methods of tool design, 
enabling the reader to develop ideas 
into practical specifications for mod- 
ern manufacturing methods, form 
the basis for this work. 


268—MACHINERY, March, 1957 


ELEMENTS OF ENGINEERING THER- 
MODYNAMICs. By Rolf H. Saber- 
sky. 307 pages, 6 by 9 inches. 
Published by the McGraw-Hill 
Book Co., Inc., 330 W. 42nd 
St., New York 36, N. Y. Price, 
$7.50. 


This book outlines the principles 
of thermodynamics. Basic laws are 
stated, and their experimental foun- 
dations are discussed. In deriving 
consequences from the basic laws, 
the assumptions are emphasized that 
care has been exercised to distin- 
guish clearly between the basic laws 
and derived relationships which are 
valid in more restricted cases only. 

In illustrating the application of 
thermodynamics to various engineer- 
ing problems, the industries which 
at present employ the largest num- 
ber of engineers were particularly 
considered. The problems in the text 
form an integral part of the presen- 
tation, and their solution and discus- 
sion are essential for the develop- 
ment of the subject. Several more 
difficult problems are worked out as 
examples. 


RESISTANCE WELDING MANUAL. Vol- 
ume I. Edited by E. J. Del Vec- 
chio, 350 pages, 6 by 9 inches. 
Third edition. Published by the 
Resistance Welder Manufactur- 
ers’ Association, 1900 Arch St., 
Philadelphia 3, Pa. Price $3. 


This book includes two sections. 
The first is an introduction and cov- 
ers the fundamentals of resistance 
welding. The principles involved in 
the various resistance welding proc- 
esses are included, and there are 
separate chapters on spot-welding, 
projection welding, seam welding, 
and flash and upset butt-welding. 

Section II is devoted to the tech- 
nique of applying the processes 
mentioned to various materials. AWS 
recommended practices and other 
recommended schedules are also a 
part of this section. 


Marcu 11-15—Nuciear Con- 
GREss to be held at the Convention 
Hall, Philadelphia, Pa., under the co- 
ordination of the Engineers Joint 
Council. Peacetime uses of atomic 
energy will be the topic of this Con- 
gress. Further information can be 
had from the Engineers Joint Coun- 
cil, 29 W. 39th St., New York 18, 
iN. 2. 


Marcu 11-15—International 
Atomic Exposition in conjunction 
with the 1957 Nuclear Congress to 
be held in the Philadelphia Conven- 
tion Hall. Foreign firms and govern- 
ments wishing to participate may get 
complete information from the near- 
est United States consulate or lega- 
tion, or direct from the Exposition 
Officers, International Atomic Expo- 
sition, Inc., 304 Architects Building, 
Philadelphia, Pa. 


Marcu 25-27—Silver Anniversary, 
Technical Meeting, and Convention 
of the AMERICAN Society oF Too1 
ENGINEERS at the Shamrock Hilton 
Hotel, Houston, Tex., will include 
symposiums on ceramic and plastic 
tooling, technical papers, and panels. 
Program Director L. S. Fletcher, 
10700 Puritan Ave., Detroit 38, 
Mich. 


MarcH 25-29—Tenth Western 
Metal Exposition and Congress, 
sponsored by the AMERICAN SOCIETY 
FOR METALS and other technical 
groups to be held at the Pan-Pacific 
Auditorium and Ambassador Hotel, 
Los Angeles, Calif. Managing Direc- 
tor W. H. Eisenman, 7301 Euclid 
Ave., Cleveland, Ohio. 


Aprit 9-11—Fifth Welding Show 
and Industrial Exposition sponsored 
by the AMERICAN WELDING SOCIETY 
to be held at Convention Hall, 
Philadelphia, Pa. Advance registra- 
tion tickets and hotel information 
may be obtained from Robert T. 
Kenworthy, exposition management, 
12 E. 41st St., New York 17, N. Y. 


May 1-3—ELrEcTronic Compo- 
NENTS SYMPOSIUM co-sponsored by 
four leading electronic organizations, 
to be held at the Morrison Hotel, 
Chicago, Ill. This meeting also has 
the active participation of agencies 
of the Department of Defense and 
the National Bureau of Standards. 
Information can be obtained from 
J. S. Powers, Electronic Components 
Symposium, 84 E. Randolph St., 
Chicago 1, Ill. 
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For tool 
and work holding 


CHUCKS 


Jacobs and your industrial supply distributor are 
ready to deliver the chucks you need and the serv- 
ice you deserve. First in chucks... first in service. 


The Jacobs Manufacturing Company * West Hartford, Connecticut 








Stocked by 
Leading Industrial Distributors 
everywhere 


ALLEN 


MANUFACTURING COMPANY 
HARTFORD 2, CONNECTICUT, U.S.A. 





Question: 
hy are 


OUTLET 


¢ 


PUMPING PRESSURES 
WHICH WOULD OTHER- 
WISE PRODUCE BEARING 
LOADS ARE CANCELLED 
OUT BY EQUAL AND 
OPPOSING PRESSURE 
AREAS (PORTS F:Fi, 
AND X=X) 


TRUE CIRCLE ARCS BETWEEN eases BRONZE ROTOR BEARINGS PROVIDE 
SUSPENSION INDEPENDENT OF 
OUTSIDE SHAFT LOADS 


PORTS PREVENT RADIAL VANE 
MOVEMENT WHILE PUMPING 
LOAD IS IMPOSED UPON VANE 


——ROTOR ROTATED 
BY A “FLOATING” 
SPLINE DRIVE 


McKERS. Balanced Vane Type Pumps 
the most widely used oil hydraulic power pumps? 


Hu OLREDS oF 
THOL SAN] 
ARE Ru NNING 
EVERY DAY 








\Z_ INDEPENDENT SHAFT BEARINGS 


Because of their SUPERIOR PERFORMANCE 


and MANY OTHER BENEFITS for the user. 


For more than two decades, the Vickers Balanced 
Vane Type has held the leading position among 
hydraulic power pumps... growing steadily in 
popularity. The various models (see below) are 
the most widely used of all pumps in oil hy- 
draulic service. 

Above is the pumping cartridge which is one 
of this pump’s distinctive features. The many 
advantages listed at the right merit the thought- 
ful attention of anyone concerned with the 
selection and use of oil hydraulic pumps. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1403 «+ Detroit 32, Michigan 

Application Engineering Offices: »« ATLANTA « CHICAGO 
CINCINNATI e CLEVELAND e DETROIT e GRAND RAPIDS 
HOUSTON e LOS ANGELES AREA (El Segundo) e MINNEAPOLIS 
NEW YORK AREA (Summit, N.J.) e PHILADELPHIA AREA 
(Media) e PITTSBURGH AREA (Mt. Lebanon) e PORTLAND, ORE 
ROCHESTER e ROCKFORD e SAN FRANCISCO AREA (Berkeley) 
SEATTLE e ST. LOUIS e TULSA e WASHINGTON e WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 


ALL MODELS HAVE 


Single Stage. Pres- 
sures to 1,000 psi. 
Capacities to 
5 gpm. 


THE VICKERS ADVANTAGES 


COMPLETE HYDRAULIC BALANCE—Each inlet 
and outlet port is balanced by another equal in 
size and radially opposite . . . pressure-induced 
bearing loads are thus elin minated. Pressure- 
balanced porting plates maintain ideal running 
clearances. 


FLOATING SPLINE DRIVE—Rotor is driven by a 
“floating” spline. Rotor and shaft have separate 
bearings . . . avoiding strain from drive mis- 
alignment. 


TRUE-CIRCLE CAM ARCS between ports pre- 
vent radial vane movement while pumping load 
is imposed upon vanes. Wear between vanes and 
rotor is thus practically eliminated 


ABILITY TO TOLERATE DIRT—Clean oil is of 
great importance tn a hydraulic circuit; but, in 
spite of care, dirt sometimes gets in. The Vickers 
Vane Type Pump will pass a reasonable amount 
of dirt without trouble and without grinding it up 


REPLACEABLE CARTRIDGE—Cartridge (illus- 
trated above left) contains all pumping parts that 
move... none contact the housing. Working parts 
can be removed and !r ispected ees discon- 
necting piping or drive gear 

cartridge kits are ava lable nd cues ne 

be sent to the factory for eae Pump capacity 
can be changed by simply changing cartridge in 
the field. 


Double Pump— 
pumps for 
separate circuits 
driven by common 
5 gpm. roa shaft. 


Two Stage. Pres- \ Too 
sures to 2,000 psi. : oad 4 
Capacities to 


For more information fill in page number on Inquiry Card, on page 257 


HIGHER EFFICIENCY—Tests prov 
ally high volumetric and overall effic 


not only when pump is new but a 
long service. 


AUTOMATIC WEAR op naape iy li anes 
are held in contact with cent 
ugal force and 

occurs, vanes 


without appreciable 


th . 


MINIMUM MAINTENANCE—Hydraulic balan 
ings . . . automatic wear compensa 
the most important causes for m 
repair. 
TEMPERATURE ADAPTABILITY C or 
ng clearance re yf tica 5] 


Te) 
v 
S 


LONGER LIFE—The numerot 
ioned above that keep down m 
ibute to longer life. Th 


completely rejuvenates the pump. 


CONSTRUCTION SIMPLICITY is e 


Ly IS afc . 
of Vickers Vane Pumps 


the illustrations above. This simp 
reason for the superiority 
For further information, ask for Bulletin 5002 


7122 


MENTIONED ABOVE 


Two-Pressure 
Pump automati- 
cally delivers larger 
volume at low pres- 
sure and smailer 
volume at high 
pressure, 
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NEW DEPARTURE ALL BEARINGS 


The unique design of the Sentri-Seal gives optimum pro- 

tection against dirt, and includes a number of other 

major advantages. . 

Sentri-Seals can be removed, easily replaced. As the seal 

is of synthetic rubber in which two metal rings are 

embedded, a constant-rate spring is created between the 
The diagram shows in section rings. Inherent flexibility prevents distortion of the bear- 
ing outer ring due to seal insertion, permitting the use of 
bearings to the higher accuracy specifications. The spring 
action maintains an efficient sealing contact with the 
ground simultaneously with the bearing ring to bar dirt and retain lubricant. Sentri-Seals 
ball race, giving an extremely are relatively inert to oils and greases and operate satis- 
high degree of concentricity factorily through a temperature range of — 40°F. to 225°F. 
Specifications available for still higher temperatures. In 
applications where relubrication is desired, it is easily 
accomplished by the injection method. 


the New Departure Sentri-Seal. 


Lip-contacting surfaces are form- 


between sealing surfaces and 


the raceway. 


~ oa 


ONE SENTRI-SEAL SEAL AND SHIELD SEAL AND SNAP RING TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP RING 
‘ . j 


Sentri-Seal is available for a range of sizes in single-row, standard-width 
bearings and also in two types of New Departure adapter bearings. Sizes, 


SEE “WIDE WIDE WORLD” SUNDAYS—NBC-TV dimensions and capacities are listed in the latest New Departure catalog. 
Write for full details on Sentri-Seal 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
NEW DEPARTURE e DIVISION OF GENERAL MOTORS e BRISTOL, CONN. 
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Mast of 


SHELBY SEAMLESS TUBING 


(USS STAINLESS STEGH 


provides high strength and 
corrosion resistance for coaxial antenna 












The Type 3006 Coaxial Colinear Antenna‘, 
consisting of three half-wave vertical dipoles 
arranged colinearly and operating on a fre- 
quency range of 152-176 MC, is especially 
suitable for patrol car broadcasting. The 
three vertically arranged dipoles exhibit a 
i | gain of 5 to 6 db over a standard single 
) 
| 
} 


















dipole, and produce a low angle of radiation 
with equal radiation in all directions. 

This 1314-foot, 40-pound antenna is sup- 
| ported by a mast made of Shelby Seamless 
+ Tubing (USS Stainless Steel) running 
through its center. In addition to possessing 
the tensile strength to withstand 100-mile- 
per-hour winds, this stainless supporting 
mast has high corrosion resistance—will not 


flake from oxidation and cause short circuits. 
In such critical applications where su- 
i perior strength, uniformity, dimensional ac 
5 curacy and corrosion resistance are needed, 

' Shelby Seamless Tubing of USS Stainless 
P j Steel is consistently chosen to meet the re 
quirements. Shelby Seamless Tubing, avail- 
able in a wide range of diameters, wall 
thicknesses, various shapes and steel anal- 
yses, is produced to exacting standards by 


—P 


the world’s largest manufacturer of tubular 
steel products. If you wish, our engineers 
will make a study of your requirements, and 
will help you apply Shelby Seamless Steel 





Tubing to your specifications 











NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
(Tubing Specialties) 







COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


> Us) SHELBY SEAMLESS MECHANICAL TUBING 
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Henry & Wright Double Crank 


“definitely 


improved our 


272 


competitive 


position” 
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TO KEEP PACE with trends in progressive stamping, 
Grand Haven Stamped Products Co., Grand Haven, 
Mich., bought a 100-ton Single Crank Henry & Wright 
in 1954. Its performance was so impressive, Grand Haven 
purchased a 200-ton Double Crank in 1956. 

ON VERY FIRST JOB the new machine equalled expec- 
tations. The part involved — an automotive vent grill 
— is produced two at a time on a multi-station die from a 
1554” strip of 22-gauge, cold-rolled steel, at 124 pieces 
per minute. 

THREE OR FOUR conventional presses would have been 
required to produce this part, it is estimated by Emil 
Gaul, Grand Haven vice president. Among the features 
he likes about the Double Crank are: unequalled flexi- 
bility afforded by the large bed area, rapidity of die 
change, inching control and safety devices. 

“Definitely improved our competitive position,” is the 
way Mr. Gaul sums up the performance of his Henry & 
Wrights. They can improve productivity and work qual- 
ity in your plant, too. Write for our catalog. 


HENRY & WRIGHT 


Division of Emhart Mfg. Co. 


Hartford, Connecticut 


Six- and seven-station twin die lances, flat- 
tens, draws, pierces, forms and blanks out. 





The heart o' steel! that can step up 


the pulse of your drawing operations 


To paraphrase Hamlet, the thousand natural 
shocks that a press—a hydraulic press, that is 
—is heir to, raises havoc with pipe joints and 
valve connections. That’s why Clearing en- 
gineers designed the compact operating valve 
shown above. 

In this solid steel unit all operating valves 
are manifolded, reducing the amount of inter- 
valve piping.Valve bodies are machined 
from forged steel and all chambers and ports 
are bored from solid. The unit is firmly 


mounted to the oil reservoir, thus simplifying 
inspection and servicing. Valve bodies and 
spools are free to move under all conditions 
without binding. 

If your production requires hydraulic 
presses, investigate Clearing hydraulics. Find 
out about the new high speed approach and 
return stroke cycles that step up production 
rates. Find out about the remarkable tonnage 
and stroke controls. Complete information on 
Clearing Hydraulics is yours for the asking. 


Write for your personal copy of Bulletin 231, Clearing Hydraulic Presses. 


THE WAY TO EFFICIENT MASS PRODUCTION 


CLEARING 
CLEARING MACHINE CORPORATION : Division of U.S. INDUSTRIES, INC. 4 


6499 WEST 65th STREET + CHICAGO 38, ILLINOIS + HAMILTON PLANT, HAMILTON, OHIO 
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| ARDS 


This Scott Wiper is being used with a solvent to clean inside the necks of TV tubes at Tung-Sol 
Electric, Inc. Scott Wipers are 2-ply paper sheets, with plies weided for extra strength. Their 
specially processed surface, lint-free, makes Scott Wipers ideai for such work. 


WIPER PROBLEM? Look what 


Tung-Sol did wi 


Tung-Sol Electric, Inc., Newark, N.J., 
got tired of collecting, sorting, storing 
and laundering rags. They switched to 
Scott Wipers—got improved wiping, and 


h Scott Wipers! 


tubes. In the machine shop, Scott Wipers 
also do a better job on stock. tools 
and machines. 

Scott Wipers are easily disp 





sed of— 


cut overall wiping costs. 

Tung-Sol uses soft, absorbent Scott 
Wipers throughout its operation. Ideal 
for industrial wiping jobs, Scott Wipers 
are chemically treated for excellent wet 
strength—can even be used with solvents, 
Lint-free, they’re used regularly at Tung- 
Sol for cleaning out the necks of TV 


and when they're fresh out of their “*pop- 
up” box, they have no clinging metallic 
particles to scratch or cut. Employees 
appreciate their cleanliness and softness 
for wiping hands and faces. Want more 
details? Call your local Scott represent- 
ative or distributor. Or write Scott Paper 
Company, Dept. M-73, Chestcr, Pa 


SCOTT PAPER COMPANY 


Makers of the famous Scott paper products you use in your home. 
Consult your local TV schedules for Scott's program, ‘‘Father Knows Best.” 








HY-PRO specialized tap engineering tells you 


which tap where 
for lowest cost per hole 


New alloys, new plastics, new tooling set-ups, and mounting production 
demands pose new problems daily in tap selection and use. HY-PRO tap 


engineering service provides prompt answers . 


. . the right answers that mean 


steady savings in tap expense, in time loss on the line, in reduced parts spoilage. 


eo0ooco0oo0o ooqgacococoq0 o00oc0o Co 


in plastics 


Abrasive composition of 
most hard plastics 
requires Hy-Pro’s 
multi-fluted design, 
0025 oversize, with 
the exclusive Hy-Pro 
“‘Hardernell”’ finish for 
maximum wear 
resistance and 
free-cutting. 


Hy-Pro spiral 
point design 
provides high-hook 
angle for most 
efficient cutting of 
this metal, and 
maximum tap 
strength. Ferrox 
surface treatment 
counteracts chip 
welding 


REG. U.S. PAT. OFF. 


TAP ENGINEERING SPECIALISTS 


o0o0o0o0o0o 00000000000 


in die castings 


Relative softness of 
alloys used causes 
tendency to close in and 


0O000000000 0 0 


OoO0O0 000000000 0 


What’s your tapping problem? 
Hy-Pro Tap Engineering Specialists can help you 
correct tapping troubles — and can often point out 
Opportunities to cut costs in tapping Operations you've 
considered satisfactory. It costs nothing to consult 
Hy-Pro Specialists, and records prove that in 8 out of 
10 cases, their advice will pay steady dividends in sav 
ings. Write or phone: Hy-Pro Tool Com 

New Bedford, Mass. 

CALL YOUR LOCAL HY-PRO DISTRIBUTOR 
FOR STANDARD TAPS FROM STOCK 
SPECIAL TAPS MADE TO ORDER 


HY-PRO TOOL COMPANY - NEW BEDFORD, MASS., U. S. A. 


For more information fill in page number on Inquiry Card, on page 257 
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Investigate Production Savings 
made possible by Denisons 1-Ton Multipress 


Twice the output tree 1-ton 


Multipresses are used for broaching, 
burnishing and stripping operations at 
Lamson & Sessions, Cleveland, Ohio. 
Production was doubled over previous 
methods; pinpoint accuracy is obtained 
with semi-skilled operators. 


No scrap Riveting electrical controls in 


bakelite cases with the 1-ton Multipress 
has virtually eliminated breakage 

for Therm-O-Disc, Inc., Mansfield, Ohio. 
The press ram automatically reverses 
when the pre-set pressure of 

900 pounds is attained. 


Let Multipress 


point the way 
to production 
economy 


DENISON 


Higher quality Peening studs less dnOl Licsz 


than 4" long was a ticklish job made 
easy by the 1-ton Multipress. 
Health-Mor, Inc., Cleveland, Ohio, 
manufacturer of vacuum cleaner parts, 
has found that ease of Multipress 

operation greatly improves product quality. 


For complete information, write: 


DENISON ENGINEERING DIVISION 
American Brake Shoe Company 
1244 DUBLIN ROAD ¢ COLUMBUS 16, OHIO 
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Sellers grinder produces 


scientifically correct drill point 


quickly, easily, economically! 


Here’s drill-point grinding that 
can actually lift the performance 
level of all the drilling equipment in 
your shop — it’s that much better. 

The Sellers machine grinds one lip 
completely and then, with every con- 
dition the same, grinds the second 
lip after rotating the drill in the 
chuck 180 degrees. The drill is held 
so that, regardless of eccentricity in 
the drill or wear in the chuck, the 
point is exactly on center. When the 
drill alone is revolved 180 degrees 
in order to grind both lips, there is 
no chance of any machine error 
creeping into the result. What's 
more, the chisel point has great 
compression strength and fine heat- 
conducting qualities. 

The point generated is scientifi- 
cally correct, with the lip clearance 


increasing proportionately from 
the periphery to the chisel point. 
This means drill points cut faster, 
longer . . . drill through more inches 
of metal per grind and produce 
holes that are true cylinders of accu- 
rate size. 

During grinding the chuck is ro- 
tated, sweeping the axis of the drill 
through the necessary arc. At the 
same time, the drill lip can be moved 
back and forth across the face of the 
wheel by a lever-actuated slide. This 
traverse motion permits very rapid 
removal of metal. 

The Sellers machine is fast and 
simple to operate. So much so, that 
an unskilled operator can produce 
more drills than an experienced hand 


grinder. CM-19 


For more information fill in page number on Inquiry Card, on page 257 


For more information about this 
unique machine, send for a copy of 
Bulletin 4201. 


CONSOLIDATED MACHINE TOOL DIV. 
FARREL-BIRMINGHAM COMPANY, INC. 
Rochester 10, New York 
Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 





© Open-side Accessibility 


EVERY HEAVY DUTY e 100% Hydraulic Table Drive 


e Built-in Spindle Motor 


S U R FAC F G R | N DE R e Centralized Controls 
e Low Pressure Hydraulic System 
SHOULD HAVE: 


e One-Shot Lubrication System 
e Adequate Safety Devices 


BUT THEY DON'T— 


So GET A HILL with ALL the above features plus 
many other design improvements which insure rapid 
stock removal and accurate grinding of flat surfaces 
within the periphery of the grinding wheel. HILL Ver- 
tical Spindle grinders are built in table widths of 18”, 


24” and 30” with table lengths from 5 to 20 ft. 


18” x 24” x 204” HILL Vertical Spindle 
Open-Side Hydraulic Surface Grinder. 


Also built in Horizontal spindle design) 


Onn" 


) inpustrRY. 


“HILL” ” GRINDING & POLISHING MACHINES » HYDRAULIC SURFACE GRINDERS ° aLso MANUFACTURERS OF “ACME” FORGING ° THREADING 
TAPPING MACHINES @ “CANTON” ALLIGATOR SHEARS © BILLET SHEARS © “CLEVELAND” KNIVES © SHEAR BLADES 
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MARVEL”.8 BAND SAW | 4 


makes a tough job 


FLOOR TO FLOOR IN 5 
HOURS ...1no special jigs, 


fixtures or set-up required & 


The versatility, simplicity of operation and unmatched efficiency of a 
MARVEL No. 8 Universal Metal Cutting Band Saw makes it the best 
all-around saw you can buy. 

Take the job illustrated, as an example. Three equally spaced re-entrant 
cuts were required to segment a large, heavy die forging. The work was 
merely placed on the table between the vise jaws with the first lay-out line 
positioned to bisect the blade. Feed pressure was set on the direct-reading 
scale and the cut started. On a MARVEL No. 8, the work is always sta- 
tionary and the blade is fed into the work; the cutting edge of the blade is 
always square with the table throughout its full feed traverse, which 
eliminates the need for special fixtures. The pre-set Automatic Overload- 
Relief Power Feed kept the blade moving into the work only as fast as it 
could freely remove the metal; as the vertical length of the cut decreased, the 
blade was automatically fed faster, thus increasing cutting speed. Upon 
completion of a cut, the blade was rapidly returned to its starting position 
by a rapid traverse handwheel located at the operator’s position. Succeeding 
cuts were made in the same manner, with the same ease and speed. 

Jobs like this aren’t done every day, but they serve to emphasize the 
versatility of the MARVEL No. 8, a truly universal metal cutting saw. If 
you cut, machine or fabricate metal, this is a sawing machine you should 
know about. Write for catalog. , 


ARMSTRONG-BLUM MFG. CO. 


5700 BLOOMINGDALE AVE. - CHICAGO 339, ILL. 


For more information fill in page number on inquiry Card, on page 257 MACHINERY, March, 1957—279 








Stretch, Compression or Radial 
Draw Forming Machines 


Banh 


headquarters for 
metal forming... 


“Complete Metal Forming Service” is a byword 
at the Cyril Bath Company. Recognized 














leaders for over 40 years, Bath manufactures a 
complete line of Power Presses, Press Type 
Brakes, Tangent Benders, Multi-Form Sequence 
Presses and Radial Draw Forming Machines. Ee 
If you need production, the Metal Form Division Press Type Brakes 
will produce your parts to specification. Its 

Engineering Department and complete plant 

facilities are at your disposal. 

inquire today about Bath’s complete service. 

Your inquiry, prints or samples of your specific 

requirements will receive prompt attention. 





laren 








Send today for literature on Bath products or service. 
Catalogs on Stock Press Brake Dies, Power Press Brakes, 
Bath Press Type Brakes, Tangent Bending Sequence 
Presses, Aircraft Contract Forming or Stretch, Compression 
and Radial Draw Forming are yours for the asking. 
They contain a wealth of information on metal forming 

from simple blanking and bending to forming 
of complex parts. 

- 


CYRIL BATH 


THE CYRIL 


BATH 


COMPANY 








32324 AURORA ROAD + SOLON, OHIO 
(LOCATED IN THE GREATER CLEVELAND AREA) 2 
Manufacturers of Radial Draw Formers ©® Dies © Tools F Stretch, Compression or Radial 


Press Brakes * Tangent Bending Sequence Presses * Press 
Seee Eetun © patel Miakiens Draw Contract Formed Parts 
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Specialists do the job better 


Where skill and knowledge are vital, you feel safer with specialists on 
the job. Carlton has specialized in radial drill research, engineering and 
manufacturing since 1916. This close contact with—and intimate know- 
ledge of industry’s drilling requirements—has produced a wide line of 
the most modern and up to date radial drills. Made in arm lengths 
from 3-ft. to 12-ft., column diameters from 9” to 
pre-select, partial pre-select and manual speed-feed controls, plus 


26”. Programming, 


special bases, tables and jigs available for additional productivity. The 


Carlton Machine Tool Co., Cincinnati 25, Ohio. 


SPECIALISTS IN RADIAL DRILLS 
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There’s 


dependable 
‘14 speed control 


@ high response 


@ no fragile parts 


@ high shock resistance @ no maintenance 








v0.8. ae 





Adjustable Voltage Multi-Motor 
Package Drive is ideal for many industrial 
applications, Self-ventilation keeps unit clean, mini- 
mizes maintenance. 


Every one of the design features of the Allis-Chalmers 
Adjustable Voltage Package Drive assures you an easy, 
dependable means of power conversion. 

Key to Package Drive dependability is the use of a 
magnetic amplifier to excite the field of the power unit 
m-g set. Sturdy and simple, this amplifier has no mov- 
ing parts to wear out...no fragile components to be 
affected by vibrations. AND — there’s no wasteful 
“warm-up” time needed. At the turn of a dial, you 
get immediate speed control. 


Cost-saving assembly 


M-g set and control components are assembled in the 
power unit enclosure at the factory — saving you in- 
stallation costs. Enclosures used for 30 through 200-hp 
units are completely collapsible and may be easily 
disassembled without loss of rigidity. Larger units 
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ALLIS-CHALMERS 


D FRV EN Fw gee 















Size 3 
Adjustable 
Voltage Power 

Unit 
rated 30 hp, of 
standard construction, 
Magnetic amplifier 
excitation provided. 





Oh GCL é 
ieatinenamnaiinmemeamt: eet ore A 
































have separately driven blowers to provide positive ven- 
tilation and pressure even when unit is idle. 


Available in units from 5 to 200 hp, the package 
drive is ideal for any application requiring adjustable 
speed. Contact your nearby Allis-Chalmers sales office 
or write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


j 
jf Ps 


More than meets the eye ("7 


There are extra values in ARMSTRONG 
TOOLS that become apparent only with use. 


TOOL SENSE— convenience in use — the 
most efficient “tool approach” built into 
ARMSTRONG Tool Holders; the balance 
and “feel” of an ARMSTRONG Wrench; 
the rigidity of ARMSTRONG “C” Clamps; 
the extra toughness of ARMSTRONG Lathe 
Dogs and Eye Bolts; the universal adaptability 
of ARMSTRONG Set-up and Hold-down 
Tools — the evidence of “tool sense”, the 
understanding of each tool’s requirements. 


STRENGTH — built into each individual 
ARMSTRONG TOOL is a safety factor of 
extra strength — strength beyond any need, 
the inherent strength of specially selected 
materials enhanced by proper heat treatment 
and hardening. 


UNIFORM QUALITY — the uniform 
quality made possible by modern manufac- 
turing methods, in a specially-built plant 
equipped with every needed quality control. 
The name ARMSTRONG with the Arm-and- 
Hammer Trade Mark is universally recog- 








nized as a guarantee of finest quality. 








ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
5213 WEST ARMSTRONG AVE. + CHICAGO 30, ILLINOIS 


for more information fill in page number on Inquiry Card, on page 257 MACHINERY, March. 





To find headings easily, look for capital letters at top of each page to denote location. 





parenteral CLOTH, Paper ond “"s Gardner Machine Co., Beloit, Wis. Norton Co., 1 New Bond St., Worcester 6, Mass. 
seal ‘ ‘ = Norton Co., 1 New Bond St., Worcester, Mass. Simonds Abrasive Co., Tacony and Fraley Sts., 
rane rakes king “Co N aes oe ; monds Abra sive Co., Tacony and Fraley Sts., Bridesburg, Philadelphia, Pa. 
: wa nie tite , Bridesburg Philadeiphia, Pa. 


ABRASIVES, Dises " 
Besley-Welles Corp 17] rborn ve means Polishing, Tumbling, Etc. 
Beloit, Wis Carborundum Co., r | - Ve ; 
whaesttnam Co. Otago Title. 0. Sane Pettine Cs. ren te te ACCUMULATORS, Hydraulic 
F ‘ h exingt Ave C > anufacturing Co., 81 Natoma St., San Elmes Eng. Div., oe Rd. & Tennessee 
cisco, Calif. Ave., Cincinnati 
Erie Foundry Co., 1253 Ww. 12th St., Erie, Pa 
Farrel-Birmingham Co., Inc., Ansonia Conn 
Watson-Stillman Co., Roselle, N. 





AIR GAGES, Dimensional—See Gages Air 
Comparator 


AIR GUNS 
Chicago Pneumatic Tool Co. New York 17, 
N. Y 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


AIR TOOLS—See Grinders, Portable, 
Pneumatic Drills, Portable, Pneumatic, 
Etc. 


ALLOY STEELS 


Allegheny Ludium Steel Corp., Pittsburgh, Pa 
Bethlehem Steel Co., Bethlehem, Pa. 
Carpenter Steel Co., Reading, Pa. 
Columbia Tool Steel Co., Chicago Hts., Ill. 
Crucible Steel Co. of America, Oliver Bidg., 
Pittsburgh 30, Pa. 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
Pa 
Ryerson Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 
- Steel Corp., Carnegie-lIllinois Steel Corp 
Div., 436 7th Ave., Pittsburgh, Pa. 
Vanadium Alloys Steel Co., Latrobe Pa. 
Wheelock, Lovejoy & Co., Inc., Cambridge 
Mass. 


You always get this... ALLOYS, Bearing 
Bunting Brass & Bronze Co., 715 Spencer 
Toledo 1, Ohio 
a ter Steel Co., 105 W. Bern St., Reading 


trschile Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 


CIRCLE R quality in fine saws and other circular metal cutting Mueller Brass Co., Port Huron, Mich 


tools is controlled—and cost is lowered—with Magnaglo Inspec- 
tion. For you, our use of this scientific method practically 
eliminates your down time due to usual defects in cutting tools. 


Consult CIRCLE R Specialists in — “ ALLOYS, Non-ferrous—See Brass, Cop 
Burbank Hackensack New York City Pittsburgh - id 
Chicago indianapolis Philadelphia Providence per, Zinc and Stellite 
Cleveland Kansas City Montreal Rochester 
Dayton Milwaukee Phoenix St. Louis 
Detroit f Westbury, L. tf. 


ALUMINUM and Aluminum Products 


Bridgeport Brass Co., Bridgeport, Conn. 

Mueller Brass Co., Port Huron, Mich, 

Revere Copper & Brass, Inc., ‘230 Park Ave., 
New York 17, v, 

Ryerson & Son, Jos. T., 16th & Rockwell Sts., 
Chicago 8, iH. 


ANGLE PLATES—See Set-Up Equipment 


ANNEALING FURNACES 
Eisler Engrg. Co., 750 So. 13th St., Newark 3 


General Electric Co., Schenectady, N. Y. 
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LOGANSQUARE CYLINDER 
FOR AIR OR OIL SERVICE 


LOGAN MODEL 400° RFL UNIT | . 
REGULATES, FILTERS, tUBRICATES ! | 


FOR POSITIVE, CONTROLLED 


S| RoGAN MODEL 6401 - 
ADJUSTABLE AIR SPEED 
CONTROL VALVE 


Yes, you can always depend on Logan for the most 
dependable components to effectively serve your 


air circuit requirements. 


LOGANSPORT MACHINE CO., INC. 


LOGAN MODEL 6540 4-WAY, 2-POSITION 
v 810 CENTER AVENUE, LOGANSPORT, INDIANA 


AIR CONTROL VALVE 


PLEASE SEND COPY OF CATALOG: 
[) 100-1 AIR CYLINDERS [) 62 SURE-FLOW PUMPS 
C) 100-2 MILL-TYPE AIR CYLS. CO 200-1 HYD. POWER UNITS 
; . ( 100-3 AIR-ORAULIC CYLS. C 200-2 ROTOCAST HYD. 
AO CIDE : a [) 200. 750 Senigs HYD. 
r Pree 5 « C) Mes tetneeee — “~~ CYLINDERS 
Dm ACMNNT F wie ; () 100-5-17 ULTRAMATION (1. 200-4 and 200-7 HYD. VALVES 
CYLINDERS () 200-6 SUPER-MATIC CYLS. 
FREE senp FoR THE "LOGAN CALCULATOR" [) St PRESSES () 70-1 CHUCKS 
CO FACTS OF LIFE [} ABC BOOKLET 
() CIRCUIT RIDER 


(tnt Penssuee 


oom me a a coe eee es om 9 


4 
A/R AND MVYORAULIC EQUIPMENT 


TO: 
NAME 








MEMBER: Natl. Mach. Tool Builders’ COMPANY 


Assn.: Natl Fluid Power Assn : 
ADDRESS 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY March, 1957—285 
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manual, oil or 


air-actuated 
for unbiased* 


friction clutch 





recommendations, 





consult 


win Disc! 








> 
Z 


Air-Actuated 























Manually-Actuated Oil-Actuated 


cher 
ee whethe 
_ because . 
r- 
mmends ations ai-, 01 or at 
Unbiased snl lis for 4 manu n Twin Disc. 
C { 
ion é ilable fro lete 
> aval om 
Disc also m akes a ¢ = 
yin conv 
luding “—s 5 
ea inc —for ap 


“stage 
-stage and chee” we ell as fluid couli 
. as 


s from ‘ 
rial i pIs¢ 


Tw 4 Wonauuc sawes 


TWIN DISC 


Friction sal ‘and 
Fluid Drives. 
\ AM A 


re- 
ion requi 


auid—co™ 


oO 
. Specialists. 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin * HYDRAULIC DIVISION, Rockford, Illinois 


Branches or Sales Engineering Offices: Cleveland * Dallas * Detroit * Los Angeles * Newark * New Orleans * Tulsa 
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ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 

Brown & Sharpe Mfg. Co., Providence, R. | 

Chicago-Latrobe — Drift Works, 411 W. 
Ontario St., Chic i. 

Cleveland Twist Dril “to., 1242 E. 49th St. 
Cleveland, Ohio. 

Jacobs Mfg. Co., West Hartford, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis 

south Ben Mch. Co., Inc., L 


South nd Lathe Wks., South 
Wesson Co., 1220 Woodward Heights Bivd., 


Ferndale, Mich. 
Whitman ‘& — 40600 Plymouth Rd. 


Plymouth, Mi 


ARC WELDERS—See Welding Equip- 
ment, Arc 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single- and Multiple- 
Spindle Automatic 


BABBITT 
American Crucible Pte gs Co., Lorain, Ohio 
Ryerson, Jos. Son, 2558 W. 16th St., 

Chicago 18, =” 


BALANCING EQUIPMENT 


Gisholt Machine Co. Static and Dynamic), 
1245 E. Washington Ave., Madison 10, 


Wis. 

LoSalle Tool, Inc., 3840 E. Outer Dr., Detroit 
34, Mich. 

Sundstrand Mach. Tool Co., 2531 I!th St., 
Rockford, Ill, 


BALL-MAKING MACHINES 


Haynes Stellite Co., Kokomo, Ind. 
New Departure Div., Bristol, Conn. 


BAR MACHINES—See Screw Machines, 
Single- and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 
American Crucible Prod. Co., 


ich. 

Bunting Brass & Bronze Co., 715 Spencer, 
Toiedo, Ohio. 

Centrifugally Cast Products Div., 
Furnace Co., Dover, Ohio. 

Mueller Brass Co., Port Huron, Mich. 

Ryerson, Jos. T., & Son, 2558 Ww 16th St., 
Chicago 18, ift. 


Port Huron, 


Shenango 


BAR STOCK AND SHAFTING, Steel 


Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 
Boston Works, 14 Hayward St., Quincy 


71, Mass. 
Copuaes Steel Co., 105 W. Bern St., Reading 


a. 

Crucible Steel Co. of America, Hen pag 
Oliver Bidg., Mellon Sq., Pittsburgh 22, 

Cumberland Steel Co., Cumberland 

Ryerson, Jos. T., & Son, 2558 W. Moth St., 
Chicago 18, til 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 
Fafnir Bearing Co., New Britain, Conn. 





TH BEND 
13” LATHES 


for accurate, 
low-cost machining 


South Bend 13” Lathes are popular where 
there is a variety of precision parts to be 
machined. Costs drop as their accuracy 
and efliciency keep production flowing fast 
even on the ‘“Sheadache” jobs. Operators 
prefer them for their simplicity and prac- 
tically effortless handling. Also, set-ups 
and change-overs are made so quickly and 








easily that down-time is held to a mini- 
mum, 

Now is the time to find out how these 
quality-built lathes can also bring you 
better machining at lower costs. Let your 
near-by South Bend distributor show you 
how they can ease your production, tool- 
room and maintenance machining prob- 
lems. Or, mail coupon for literature on 
the 13” Toolroom and Engine Lathes. 


SPECIFICATIONS 


Swing—13'%" over bed and saddle wings, 8” over saddle 
cross slide 

Distance Between Centers—28 , 40° and 52’. 

Collet Capacity—!° moximum (collets interchangeable with 
10”-1", 144%", 16” and 16-24" South Bend lathes 

Spindle Bore—1% 

Spindle Speeds—Six to Sixteen 40 to 940 r.p.m. or 20 
to 940 r.p.m. approximately. 

Longitudinal Feeds—48 R.H. or L.H., .0015° to .0841 

Cross-Feeds—48, .0006” to .0315”. 


” : Thread Cutting—48 R.H. or L.H. pitches, 4 to 224 per inch 
Illustrated — 13” x 5° bed Toolroom Lathe, $2 
less motor and controls, f.o.b. factory. 139 





= oe OS ee Ge eS 2 2 2 2 2 es ee es es 
J PLEASE SEND INFORMATION CHECKED: 


10” to 16-24 . Ya" & 1” Collet Too 7° BENCH ~] MILLING 
FLOOR LATHES PRESSES TURRET LATHES —~ GRINDERS SHAPERS — MACHINES § 


Street i 


Building Better Tools Since 1906 » SOUTH BEND LATHE « South Bend 22, Indiana 


For more Information fill in page number on Inquiry Card, on page 257 MACHINERY March 1957—287 
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How to 


SAVE on STAMPINGS 


If you buy stampings, it will pay you to read 
these important suggestions. They will help us 
to help you...(1) with faster deliveries... 


(2) with lower prices. 


Your blueprint and the data on 
it are our bible! We must assume 
that all tolerances and limita- 
tions shown are strictly essential 
to the functioning of the finished 
part. 

We want to—and we will—give 
you exactly what you require. 
But if there are unnecessary re- 
strictions or requirements you'll 
be paying more than you need to. 
You don’t like that. We don’t 
either. 


FOR EXAMPLE: 


mee 








O 
O O 











Here’s a simple, hypothetical 
stamping. Tolerances for all the 
holes and the slot are specified 
“plus or minus .001’’—so we as- 
sume such close tolerances are 
essential to the proper function- 
ing of the piece. 


In the light of these close toler- 
ances, your part would cost you 
$X per M. In effect you set the 
price. We don’t. But your parts, 
when you get them from this 


ee ee ee ee ee ee 


A WORD TO THE PURCHASING AGENT: 


shop, will meet every one of those 
specs. 

Now, from long experience, we 
know that in many cases like this 
some of the requirements could 
be relaxed. 


Let’s say, for example, that plus 
or minus .0083 is actually ade- 
quate for 3 of the 4 holes and the 
slot. It’s comparatively easy to 
hold to .001 on one hole if there’s 
a latitude of plus or minus .003 
on the other holes and the slot. 


How would these modifications 
affect what you pay? Your cost 
would be a fraction of $X per M, 
probably a small fraction. That 
would make you happy, and us too. 


OTHER WORTHWHILE POINTS: 


Quantities. Order maximum. Higher 
quantities mean lower unit cost. Three 
runs of 2,000 can’t cost the same as one 
run of 6,000. 


Short Runs. If you want short run 
stampings, try to set your tolerances 
accordingly. It isn’t practical to hold 
the same tolerances in Short Runs as 
in Production Runs. 


De-burring. If you must have all burrs 
removed that’s readily done. But if 
smooth pieces will do, don’t specify 
“Remove all burrs.” You’ll save money. 
Punched Holes. When specifying hole 
size try to specify a standard punch 
size. Saves you the cost of a custom 
made punch. . 

— <p er 


For more com- 
plete informa- 


When requirements or specs appear tion, send for 


more stringent than necessary, we 


our free 12- 
page booklet, 


question them with the customer. But 0 Ore = “Service in 


this takes time. Therefore—to help 


tampings”’ 


save time and money—we suggest you 


do not include any specification, tol- 
erance or limitation for which you 


are not willing to pay. 


—STAMPINGS DIVISION— 


“One Piece or a Million” 


3903 Union Street, Glenbrook, Conn. 
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BEARINGS, Ball 


Ball & Roller Bearing Co., Danbury, Conn. 

Boston Gear Works, 3260 Main St., North 
Quincy, Mass. 

Fafnir Bearing Co., New Britain, Conn. 

Federal Bearings Co., Inc., Poughkeepsie, 
New York 

Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. Y. 

New Departure Div., Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 
Norma-Hoffman Bearings 

onn. 


Corp., Stamford, 


BEARINGS, Bronze and Special Alloy 


American Crucible Products Co., 1395 Oberlin 
Ave., Lorain, Ohio. 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

— Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. Y. 

Shenango-Penn Mold Co., Dover, Ohio. 


BEARINGS, Needle 


Orange Roller Bearing Co., Inc., Orange, N. J 


BEARINGS, Oilless 


American Crucible Prod. Co., Lorain, Ohio. 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio. 

Ryerson, Jos. T., & Son, 2558 W. 16th St., 
Chicago 18, Ill. 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 

Marlin-Rockwell Corp., 462 Chandler Bidg., 
Jamestown, N. Y. 

Norma-Hoffman 
Conn. 

Orange Roller Bearing Co., Inc., Orange, N. J. 

Rollway Bearings Co., Inc., 541 Seymour St., 
Syracuse, N. Y. 

Timken Roller Bearing Co., Canton, Ohio 


Bearings Corp., Stamford, 


BEARINGS, Thrust 


Ball & Roller Bearing Co., Danbury, Conn. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Fafnir Bearing Co., New Britain, Conn. 

General Electric Co., Schenectady, N. Y. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

as ~ Ball Bearing Co., Nicetown, Philadelphia, 
a. 

Norma-Hoffman 
onn. 

Orange Roller Bearing Co., Inc., Orange, N. J. 

Rollway Bearing Co., Inc., Syracuse, N. Y. 

Shenango-Penn Mold Co., Dover, Ohio. 

Timken Roller Bearing Co., Canton, Ohio. 


Bearings Corp., Stamford, 


BELT SANDERS—See Grinding Machines, 
Abrasive Belt 


BELTING, Transmission 


Houghton, E. F. & Co. 303 W. Lehigh Ave., 
Philadelphia, Pa. 


BENCH CENTERS 


Brown & Sharpe Mfg. Co., Providence, R. | 

Delta Power Too! Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, Ill 


BENCHES AND STOOLS 
South Bend Lathe Works, South Bend 22, Ind. 


BENDERS, Bar, Tube, Channel, etc. 
oe. Cyril Co., 32324 Aurora Road, Solon, 
10, 
Greenlee Bros. & Co. 2136—12th St., Rock- 
ford, Ill. 
(Continued on page 292) 





“A” Grade Working Gage Blocks... 
at “B” Grade Prices 


NEW DéALL 
SHOP-ELYLIKS 


ACCURACY: _ Sieees” 


FINISH: 0.8 AA or better 
FLATNESS: .000004” 
PARALLELISM: .000004” 
HARDNESS: 65 Re 


. . . Superior Accuracy 


for Shop Measurements 


No shop can afford to rely on less than Bureau of 
Standards A Grade gage block accuracy to maintain 
adequate Dimensional Control by Today’s Standards. 
This accuracy is possible, practical and here now, at 
a price any shop can afford. The new low priced 
DoALL Shop Blocks are guaranteed equal to Bureau 
of Standards A Grade specifications. 

Check the prices, compare the specifications with 
any other “working” gage blocks. Nowhere else will 
you find genuine A Grade blocks priced for shop use. 

DoALL SHOP BLOCKS meet the realities of today’s 
precision tolerances required right at the bench, job or 
machine. They represent DoALL’s decision to com- 
pletely discontinue manufacture of B grade blocks, as 

Set No. 860* inadequate for today’s dimensional control needs. They 
84 pieces provide working accuracies that will save you valuable 

.0001” Series— 9 Blocks .1001” thru .1009” time, effort and waste ... give better control needed 

.001” Series—49 Blocks .101” thru .149” for shop measurements. 

050” Series—19 Blocks .050” thru .950” Your DoALL Store is taking orders now for the new 
1.000” Series— 4 Blocks 1.000” thru 4.000” SHOP BLOCKS. Call DoALL today. Learn more about 
Quarter tenth Series—3 Blocks .100025”, .100050” these new gage blocks that insure unprecedented work- 

.100075” ing accuracies at a price unmatched anywhere—only 
Set No. 380* DoALL offers you A Grade SHOP BLOCKS at less 
36 pieces than B Grade prices! 

.0001” Series—9 Blocks .1001” thru .1009” 

.001” Series—9 Blocks .101” thru .109” : 

010” Series—9 Blocks 110” thru .190” append = slag, ua 

100” Series—5 Blocks 100” thru .500” CRE, TOO 
1.000” Series—3 Blocks 1.000” 2.000” 4.000” New DoALL blocks for inspection and lab use having 
Half tenth Series—1 Block .10005” surface finish of 0 to 0.09 AA are made in A -+- and 
* .050” or .100” steel AA grade accuracies. For ultra precision work DoALL 
pal ag i offers AAA grade accurate to one millionth of an inch. 


cost. . ASK FOR CATALOG. 


Your DoALL Store is head- ASK FOR The DoALL Company 
quarters for the best in LITERATURE . Des Plaines, Illinois 
measuring instruments ; ... call DoALL or write: 


Cali Your > Service-Store 


( 
aa C es ES 
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Machines and Blodes Surface Grinders a Sows MEASURING sHoP ee 
GB-2) MACHINE TOOLS cocccccecseceee CUTTING TOOLS | lead INSTRUMENTS «ecccccccess IN STOCK 
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KENNAMETAL—KENDEX... 


the leader in “throw-away’” insert tooling 





Starting with only six styles several years ago, the machines: turret lathes, engine lathes, planers, mill- 
Kendex* line of clamped “‘throw-away”’ insert type ing machines and automatic cycling machines. You 
tooling has grown to 27 styles and over 200 tools... can have positive or negative rake tools and regular 
plus many special designs as illustrated on these pages. or precision inserts of the right size, shape and grade 

This rapid acceptance of the Kendex principle for for top performance on every job. . . for roughing, 
more and more machining operations can mean only finishing or interrupted cutting. Every Kendex Tool 
one thing: Kendex Tooling offers users certain ex- permits fast indexing of inserts or change of chip- 
clusive advantages and a better return on their in- breaker without resetting the tool . . . eliminates 
vestment than any other metal-cutting tools available. regrinding of inserts and chipbreakers . . . permits use 

Today there are Kendex Tools for practically any of harder grades of carbides for higher speeds... . 
metal-cutting operation . . . for use on all types of plus these additional features: 


@ a wide variety of “‘throw-away” inserts . . . utility 
ground (top and bottom) or precision ground (all 


Boring bar equipped with stand- Eight standard Ken- Special 4-insert boring head Kendex multiple grooving tool, 
ard Kendex indexable inserts dex Tools adapted with adaptation of standard with 12 turnover inserts. Cutting 
(square or triangular), chip- for face milling and “throw-away" inserts, chip- edges easily indexed--solid 
breakers, and insert seats. deep chamfering. breakers, shims, and clamp Kennametal seats. 

mechanism. 
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Kendex Boring Bars are available 
in two styles: (1) bar with 15° 
lead angle and square insert; 
(2) bar for turning to a square 
shoulder with a triangular insert. 








surfaces) . . . in round, square or triangular shapes 
. available in eight different grades. 








@ Solid Kennametal seats are standard on all Kendex 
holders . . . Kennametal chipbreaker plates op- 
tional for all styles. 







Now Kendex Boring Bars bring all 
the advantages of the Kendex principle 
to turret lathe boring operations 

















Here are some Kendex advantages on boring opera- 
tions: the cutting point is brought down to the center 
line of the bar; greater support of the cutting edge is 
provided; better chip control; higher speeds for better 
boring results; greater resistance to thermal shock 
and to edge wear at higher speeds. Cutting inserts 
index quickly and accurately without resetting tool 
thus reducing machine downtime. Costly regrinding 
is eliminated. Production is increased. 













New! Small Kendex Tools 
for light machining... boring 









Another variation of the popular Kendex Tooling is 
the small '%” square by 412” Kendex holder to use 
small inserts at a 5° negative rake angle. This is 
available in four styles for all light machining on 
high production operations—especially boring. These 
tools are ideal for using the harder and more crater- 
resistant grades of Kennametal. The smaller inserts 
help reduce tooling costs. 

All advantages of the Kendex principle are pro- 
vided by the new line of Kendex Roller Turner Tools 
These tools provide constant center height, accurate 
radius control, ease of tool changing, uniform chip 
control, higher production and lower cost per cutting 
edge. Solid Kennametal seat is standard . . . chip- 
breaker optional. 

Why not investigate how you may use Kendex 
Tooling to speed production . . . reduce tool costs. A 
Kennametal engineer will help you apply Kendex 
Tools to your operations. He works exclusively with 
Kennametal Tooling . . . applying and servicing it. 
Call your nearest Kennametal office or write now to 
KENNAMETAL INCc., Latrobe, Pa. 


*Trademarks 






























Ya” square Kendex holders for 
small “throw-away” inserts ore 
available in four styles with Kenna- 
metal seats and chipbreakers. 









































US TRY AN 


D D 
KENDEX ROLLER TURNERS 
Kendex Roller Turner holders, with 
shank sizes for standard Warner 


& Swasey, Gisholt and Jones & 


eee Ouitners in Drogness Lamson tools. 


1 oN 










KENDEX TOOLING PAYS OFF...Over and Over 
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Product Directory 





BENDERS, Picte, Etc. 
Both, Cyril Co., 32324 Aurora Road, Solon, 


io. 
Shaper Co., Hopple & Gerrard, 


Cincinnati 
Cincinnati, Ohio. 
Niegara Mch. & haa 637 Northland 


Ave., Buffalo 11, 


“ 


BENDING MACHINES, Hydraulic 


Baldwin-Lima- oe Corp., Eddystone Div., 
Philadelphia 42 

Bethlehem Steel do., “Bethlehem Pa 

Buffalo Forge Co., 490 eodeer, Buffalo, 
N. Y. 


Chambersburg Engrg. Co., oe Pa. 

Elmes Eng. Div., Paddock Rd. & Tennessee 
Ave., Cincinnati, Ohio 

Farquhar, A. B., Div. Oliver Corp., York, Pa. 

Hannifin Corp., 501 Wolf Rd., Des Plaines, 
TT 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 

Lake oe Engrg. Corp., Kenmore Sta., Buffalo, 


683 North- 
& S. Ken- 


N ager Le Machine & Tool Works, 
land Ave., Buffalo, N. 

Verson Allsteel Press Co., 93rd St. 
wood Ave., Chicago, Ill. 

Watson-Stillman Co., Roselle, N. J 


BENDING MACHINES, Pipe 
Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y 


A. B., Div Oliver com, York, Pa. 
Supplies “or Co., 1308 Diversey 

rkway 
Watson-Stil 


Farquhar, 
Wallace 
f Chicago ! 


Iman Co. Re selle, N. J 


BENDING ROLLS 


Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland, Ohio 

Niagora Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 


BLAST CLEANING EQUIPMENT 


Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 38, Mich. 
Pangborn Corp., Hagerstown Md. 


BLOWERS 


a Forge Co., 490 Broadway Buffalo, 
*. 4 


BLUING LAYOUT 


Dykem Co., 2307 N. 11th St., St. Louis 6, Mo 


BLUEPRINT MACHINERY & 
ACCESSORIES 


Wickes Brothers, 512 No. Water St., 
ich. 


Saginaw, 


BOLTS, NUTS AND SCREWS 
— Mfg. Co., 133 Sheldon St., 


onn. 
Bethlehem Steel Co., 701 East 
Bethiehem, Pa. 
Ottemiller, W. H., & Co., bs in ve 
Parker-Kalon Div., Clifton, 
Russell, Burdsall & Ward Bolt "& Nut Co., 
Port Chester, N. Y. 
Standard Pressed Steel fat Jenkintown, Pa. 
Williams & Co., J. H., 400 Vulcan St., 
Buffalo 7, N. Y. 


Hartford 2, 
Third St., 


BOOKS, Technical 


indeonset Press, 93 Worth St., New York 13, 


BORING BARS 


Armstrong Bros. oa Co., 5200 W. Armstrong 
Ave. hicago, Ill. 
Bullard Co.; 286 Canfield Ave., Bridgeport 6, 


onn 

Davis Boring Tool Div., Giddings & Lewis 
Machine ‘Tool Co., Fond du Lac, Wis. 

Delta Powe? Tool Div., 400 N. Lexington Ave., 


Pittsburgh 8, Pa 
Ingersoll illing Machine Co., 2442 Douglas 
Inc., Springfield, Vt. 


t., Rockford, 
Lovejoy Tool Co., 
as Products. Dept. of General Electric 
237 Roosevelt Park Annex, 
Detroit 32, Mich. 
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1906 Rockwell St., Chicago 


Scully-Jones & Co., 
8, lil. 


Frankenmuth 2, 
3640 Main St., 


Universal Engineering Co., 
Mich. 

Van Norman Mch. Co., 
Springfield 7, Mass. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio. 

Wesson Co., pind Woodward Heights Bivd., 
Detroit 20, Mic 

Williams, J. H. & a. 400 Vulcan St., Buffalo 


, N. 


BORING HEADS 


American Schiess 

Pittsburgh 22, Pa. 
Baker Brothers, Inc., 
Ohio. 


Corp., 1232 Penn Ave., 


1000 Post St., 

Bridgeport Machines, Inc., 500 Lindley St 
Bridgeport 6, Conn. 

Bryant Chucking Grinder Co., 


Springfield, Vt. 

Davis Borin Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Homestrand, Inc., 

Ingersoll Milling Mch. Co., 
Rockford, Ill 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Michigan Drill Head Co., Van Dyke, Mich 

Millholland, W. K. Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind 

Mummert-Dixon Co., Hanover, Pa. 

Standard Electrical Tool Co., 2500 River Rd 
Cincinnati 4, Ohio. 

Universal Engineering Co., 
Mich. 

Wesson Co., 1220 Woodward Heights 
Ferndale, Mich. 


Toledo 10 


Clinton St., 


Larchmont, N. 
bado” Douglas St., 


Frankenmuth 2 


Bivd., 


BORING MACHINES 


Aaron Machinery Co., Inc., 45 
‘ N. Y 


1000 Post St., 


Crosby St., New 


Brothers, Inc., Toledo 
Ohio. 

Baldwin-Lima-Hamilton Corp 
Div., Hamilton, Ohio. 

Bullard Co., Bridegport 6, Conn. 

Burg Tool Mfg. Co. Inc., Gardena, Calif 

Consolidated Mch. ba Div., 565 Blossom Rd., 
Rochester 10, N. 

Cosa ae 405 me Ave., 
N. 


Cross ig 
Davis & Thompson Co., 
Milwaukee 10, Wis. 
DeVlieg Machine Co., Ferndale, Mich 
Ex-Cell-O Corp., 1200 Oakman Bivd., 


32, Mich 
G & L and ‘Hypro Div., Giddings & | 
Fond du Lac, Wis. 


chine Tool Co., 
Gray Co., G. A., 3611 Woodburn Ave., 
10 New Bond St., 


cinnati 7, Ohio. 
Heald Machine Co., 
Larchmont, N. Y. 
2442 Douglas St 


Lima Hamilton 


New York 17, 


3250 Bellevue, Detroit 7, Mich 
4460 N. 24th "St., 


Detroit 
Lewis Ma- 
Cin- 


Worces- 
ter 6, Mass. 
Homestrand, Inc., 
Ingersoll Milling Mch. Co., 
Rockford, Ill 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis 

Kearney & Trecker Corp., Milwaukee, Wis. 

LaSalle Tool, Inc., 3840 E. Outer Dr., Detroit 
34, Mich. 

Michigan Drill Head Co., Van Dyck, Mich. 

Millholland, W. K., Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Moline Tool Co., Moline, Ill 

National Automatic Tool Co., Inc., 
N. Sts., Richmond, Ind. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Olofsson Corp., Lansing, Mich 

Pope Machinery Co., Haverhill, Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette 
St., Detroit 9, Mich. 

Wadell Equipment Co., Clark, N. J. 

Wales-Strippit Co., No. Tonawanda, N. Y. 


S. 7th end 


BORING MILLS, Horizontal 


American Schiess Corp., 1232 Penn 
Pittsburgh 22, Pa. 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati Gilbert Machine we SN 3366 
Beekman St., Cincinnati 23, 

Consolidated Mch. Tool Div., bes , Rd., 
Rochester 10, N. Y. 

Cosa Corp., 405 Lexington Ave., New York 17 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 
G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 
Gray, G. A., Co., 3611 Woodburn Ave., Cin- 
cinnati 7, Ohio 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, , 

Lucas Mch. Tool Div., 
12302 Kirby Ave., 

New Britain Mch. Co., New Britain, Conn. 

Portage Machine Co., 1025 Sweitzer Ave., 
Akron 11, Ohio. 

Snyder Tool’ & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich 


Ave., 


New Britain Mch. Co., 
Cleveland 8, Ohio. 


For more information fill 





A P&W Tracer-Controlled 


MILLER 
FOR EVERY 


KELLER TYPE BG-21 ... a powerful, 
versatile machine in a range of sizes 
from 5’ x 214’ to 10’ x 4’, in 

single and 2-spindle models. 


| 

KELLER TYPE BL... a compact, powerful 
Tracer-Controlled Miller for work 
within the range of 36” x 20”. With 
all new Keller features. 

Single and 3-spindle models. 


VELVETRACE® MILLING MACHINE ... 
duplicates the finest detail with 

extreme precision. New, non-contacting 
tracer control cannot damage the softest, 
most fragile 3-dimensional models. 


AUTOMATIC DUPLICATION MACHINES . 
automatically reproduces original 
forging dies and glass or plastic molds 
with remarkable precision and 
detail. Two versions, one for molds, one 
for dies, with 1, 2 or 4 spindles. 


in page number on Inquiry Card, on page 257 








JIG BORERS 











PHOTO COURTESY OF ALUMINUM COMPANY OF AMERICA 


To machine the WORLD’S LARGEST 


DIE. 


ALCOA chose the Keller... 


- « « AUTOMATIC TRACER-CONTROLLED MiLLING MACHINE 


Consisting of two halves, each weighing 30 tons, 
this is the world’s largest closed die block. 
Designed to forge aluminum backbones of fuse- 
lage and wing structures for the new multi-jet 
Martin SeaMaster, this giant die was produced 
on a P&W Keller BG-22 at the U.S. Air Force 
Heavy Press Plant operated by Aluminum 
Company of America. 


Chances are that your own workpieces aren’t 
as large as this die, but there is a Pratt & Whitney 
Keller Automatic Tracer-Controlled Miller for 


ROTARY TABLES... KELLER MACHINES . 


every worksize requirement. Every Keller 
Machine offers the same important advantages: 
fast, accurate reproduction of complex 3-dimen- 
sional shapes, extreme versatility and an overall 
ability to produce highest work quality economi- 
cally. These advantages will also make Keller 
your first choice for a wide variety of die, mold 
and other hard-to-handle 2- and 3-dimensional 
milling jobs. Write now for complete information. 


Pratt & Whitney Company, Incorporated, 
12 Charter Oak Boulevard, West Hartford, Conn. 


- VERTICAL S 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


GAGES + CUTTING TOOLS 











Product Directory 





WHEELOCK, LOVEJOY & COMPANY, INC. 





1250 Marquette Street, [Qtares Ohio 


WHEELOCK, LOVEJOY & COMPANY, INC. 





55 So. Kilbourn Avenue, [tees Illinois 


WHEELOCK, LOVEJOY & COMPANY, INC. 





265 Pennsylvania Avenue, [ite New Jersey 


WHEELOCK, LOVEJOY & COMPANY, INC, 





12989 Greeley Avenue, Puno Michigan 


WAREHOUSES AT YOUR SERVICE 


You'll get quick action on your order for alloy steel bars, billets 
or forgings ...no matter what size, shape or heat treatment you 
require ... when you call any one of our seven warehouses. 

All seven are conveniently located in principal industrial areas. 

Each is staffed by expert metallurgists, and is well-stocked to 
give you speedy service. 

Fill your current needs by ordering our own HY-TEN steels, the 
“standard steels of tomorrow”, or standard AISI or SAE grades. 

Or write today to our Cambridge office for your free Wheelock, 
Lovejoy Data Sheets. They contain complete technical information 
on grades, applications, physical properties, tests, heat treating, etc. 


In Canada: Sanderson - Newbould, Ltd., Montreal and Toronto 


WHEELOCK, LOVEJOY & COMPANY, INC. 





144 Milton Street, [iieyey New York 


WHEELOCK, LOVEJOY & COMPANY, INC, 





4524 W. Mitchell Avenue, [inurl Ohio 


HOME OFFICE: 


WHEELOCK, LOVEJOY & COMPANY, INC, 





138 Sidney Street, FEMME Ly Massachusetts 
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BORING MILLS, Vertical 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Baldwin-Limo- Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohi 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 


Conn 
Consolidated fcr bk 1 Div., 565 Blossom Rd., 
ter 
Come © > COn., 405 eiaieen Ave., New York 17, 


G & Ma and ity ° Div., Cts & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 
Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 
King Machine Tool Div., Cincinnati, Ohio 
New Britain Mch. Co., New Britain, Conn. 
Portage Mch. Co., 1025 Sweitzer Ave., Akron 


11, Ohio 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 
Triplex Machine Tool Corp., 75 West St., 
York 6, N. Y. 


BORING TOOLS 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Apex Tool & Cutter Co., Inc., 235 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave hicago, Ill. 

Bullard oe 6 Canfield Ave., Bridgeport 6, 


Crucible Steel Co. of America, Henry 7 Oliver 

oan Mellon a Pittsburgh 22, 

Davis Boring Too oi, Giddings ry Lewis 
Machine Tool Co., nd du Lac, 

ae ag -O Corp., i200 ‘Oalonan Bivd., Detroit 

, Mich 

King Machine Tool Div., Cincinnati, Ohio 

a . Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Portage Machine Co., 1025 Sweitzer Ave., 
Akron 11, Ohio. 

& Whitney Co., Inc., West Hortford, 


Conn. 
Say gots & Co., 1906 Rockwell St., Chicago 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 
var H. & Co., 400 Vulcan St., Buffalo 


BRAKES, Press and Bending 
oe. Cyril Co., 32324 Aurora Road, Solon, 
ih 


io. 

Cincinnati Shaper Co., Hopple & Gerrard, 
Cincinnati, Ohio. 

Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 

Dreis & Krump Mfg. Co., 7400 Loomis Bivd., 
Chicago 36, Ill. 

Ferracute Machine Co., Bridgeton, N. J. 

Lodge & Shipley Co., Hamilton 1, Ohio. 

Niagara Mch. & Too! _ 637 Northland 
Ave., Buffalo 11, 

Verson Allisteel es a 93rd St. and S. 
Kenwood Ave., Chicago, Ill. 

Watson-Stillman Co., Roselle, N. J. 


BRASS 
pmariegn Brass Co., 25 Broadway, New York, 


Brig aie Brass Co., Bridgeport, Conn. 
ler Brass Co., Port Huron 35, Mich. 
ioe Copper & orem, Inc., 230 Park Ave., 
New York, N. Y. 


BROACHES 


oo gg Broach & Mch. Co., Ann Arbor, 

Ic 

Colonial Broach & Machine Bs P. O. Box 37, 
Harper Sta., — 13 

Detroit Broach Co., Inc., 680 a Rd., 
Rochester, Mich. 

duMont Corp., Grmantiold, 

“ik Corp., 1200 cee Bivd., Detroit 

Lopointe Nich, Til. Co., Tower St., Hudson, 


Metallurgical Products Dept. of General Elec- 
tric Co., Box 237 Roosevelt Park Annex, 
Detroit $2, Mich. 

National Broach & om. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Sundstrand Mch. | Tool “Co., 2531—11th St., 
Rockford, Ill. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 





ANOTHER 


STEELWELD 
SHEAR 


ON ITS WAY 


From every 
angle a Steel- 
weld shear 
looks good — 
and is good. 
This machine 
is rated for a= 
12’-O0”x! »"steel = 


? 


HIPMENTS are being made at a rapid rate to all 

parts of the country because more and more 
users are learning of the many merits of Steelweld 
Shears and are talking about them. As the words of 
experience spread about and comparisons are 
made, more and more people come to realize that 
Steelweld Shears are really outstanding. 


For smooth, accurate burr-free cutting, Steelwelds 
can’t be beat. For ease of operation they have no 
peer. Their heavy construction and means for simple, 
easy maintenance assure long trouble-free life. 

For the finest in shearing, you can’t make a better 
selection than Steelweld. Say the word and we'll have 
one of these wonderful machines on the way to you. 


GET THIS BOOK! 


CATALOG No. 2011 gives 
construction and engineering 
details. Profusely illustrated, 





A Few of the Many Reasons 
For STEELWELD’S DEMAND 


S. 


6. 


Pivoted-blade operation. Entirely different 
from every other shear. No slides or guides 
to wear and cause inaccuracies. 


. Micro-set knife adjustment. Quick easy knife- 


clearance adjustment for every plate thick- 
ness. Something not matched elsewhere. Be 
sure to get the complete story on this. 


. Mechanical hold-downs. Tight gripping, non- 


leaking, quiet operating. 


. Accurate easy operating back gauge rides 


on ball bearings. 

Cool-operating, long-life, low-inertia clutch 
and brake. 

Heavy all-welded rigid one-piece steel frame. 


AVAILABLE FOR PLATE LENGTHS TO 
24 FEET AND THICKNESSES TO 11% INCH 





THE CLEVELAND CRANE & ENGINEERING CO. 


5451 East 282nd Street, Wickliffe, Ohio 


> 





| D 
STEELWELD »\7.;. SHEARS 


~ 


MACHINERY, March, 1957—295 





Product Directory 





oe 
= 
= 
- 
- 
ee 
aad 
- 
nol 
: 
i 
com 
= 
7 
ie 
= 
ae 
= 
Baad 
= 
a 
= 
i 
= 
7 
- 
s 
= 
=< 
at 
= 
7 
= 
i 
- 
. 
- 
7 
* 
+e 
i 


GUARANTEED ACCURACY 


—as attained with any of the 
7 SIP JIG BORERS and SIP 
OPTICAL JIG BORING, MILLING 
and MEASURING MACHINES— 
will furnish your plant with 
the permanent means (1) to 
define, establish and main- 
tain the highest possible pre- 
cision standards in your 
manufacturing processes, so 
as (2) to improve your 
quality-of-output and econo- 
my-of-operation. These and 
other profit-advantages are 
interestingly demonstrated in 
the film offered below. 


FREE Showing 16mm. Sound Film 


“PRODUCTION 


PRECISION” 


AMERICAN SIP CORPORATION 
100 East 42 Street, New York 17, N. Y. 


Please arrange, with no obligation, 
for a free group showing at my 
plant of your 25 minute, 16mm. 
sound film, ‘‘Production with 
Precision.” 
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BROACHING MACHINE, Internal 
American Broach & Mch. Co., Ann Arbor, 
ich. 

Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. — 
Detroit Broach Co., Rochester, Mich. 
Lapointe Mch. Tl. Co., Tower St., 

Mass. 
Co., 2531—I1Ith St., 


Sundstrand Mch. 
Wilson, K. R., Inc., 211 Mili St., Arcade, N. Y 


Hudson 


Tool 
Rockford. Ill 


BROACHING MACHINE, Surface 

American Broach & Mch. Co., Ann Arbor 
Mich. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati, Ohio. 

Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 

Detroit Broach Co., Rochester, Mich. 

Foote-Burt Co., 13000 St. Clair Ave., Cleye- 
land 8, Ohio. 

Lapointe Mch. TI. Co., 
Mass. 

Sundstrand Mch. Tool 
Rockford, It! 


Tower St., Hudson 


Co., 2531—IIth St 


BRONZE 

American Brass Co., Waterbury 20, Conn. 
Bridgeport Brass Co., Bridgeport, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, Wire 
Wheel, Etc. 

Delta Power Tool Div., 400 N. Lexington Ave. 
Arnage 8, Pa. 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleve 
land, Ohio. 


Tampico, 


BUFFERS 

Delta Power Tool 
Pittsburgh 8, Pa. 

Pittsburgh Plate Glass Co., Brush Div., Balti- 
more 29, Md. 

Standard Electrical Tool Co., 2488-90 Rive: 
Rd., Cincinnati, Ohio. 


Div., 400 Lexington Ave., 


BULLDOZERS, Metalforming 


Birdsboro Steel Foundry & Machine 
Birdsboro, Pa. 

Elmes Eng. Div., Paddock Rd. & Tennessee 
Ave., Cincinnati, Ohio 

Erie Foundry Co., Erie, Pa. 

Forquhar Div., A. B.. 142 N. Duke St., York, 


Co.., 


Pa. 
Lake Erie Engineering Corp., 470 Woodward 
Ave., Buffalo 17, N. Y 


Watson-Stillman Co Roselle, N. J 


BURNISHING MACHINES 


Baldwin-Lima-Hamilton Corp., 
Div., Hamilton, Ohio. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 


Lima Hamilton 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotczy 


BUSHINGS, Drill Jig 

Donley Products, Inc., 1106 Avon Ave., Cleve 
land 5, Ohio 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Metal Carbides Corp., 6001 Southern Bivd 
Youngstown 12, io. 

Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 


Brown & Sharpe Mfg. Co., Providence, R. | 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 

American Crucible Products Co., Lorain, Ohio. 

Bunting Brass & Bronze Co., Spencer, 
Toledo, Ohio. 

Universal Engrg. Co., Frankenmuth, Mich. 





LET’S PUT OUR 
MULTIPLE HEADS 
TOGETHER! 
-+-and plan your small hole drilling 


and tapping operation on a 
low cost, maximum production basis 








for drilling 
or tapping on 
any drill press 





Adjustable 
Geared 
Multiple 

Head 


Flexible 
Shaft 
Adjustable 
Multiple 


Head I 


No one type will do for every job. That’s 
why we make ‘em all — and the correct 
custom tooling for faster handling of the 
parts. The Ettco system is a completely inte- 
grated service; not just multiple heads with 
spindles reaching into the air. 


ee ee ee ee ee ee ee ee ee ee ee ee 
Le EE SS ES SE SS SY SY en ee seme seme seme ee 





Ettco engineers can tell you without obli- 
gation which type best suits your specific 
job. They're all easily attachable to any drill 
press, tapping machine or automated special. 
Standardized, re ble comp ts mean 
lowered costs. Interchangeable face plates 
permit quick switch from tapping to drilling. 
Send us a sample part or drawing for rec- 
ommendations — now, and ask for our 
catalog. Distributors throughout U. S$. and 
Canada. 





The only complete line 
manufacturer of drilling & 
tapping equipment for the 

entire smail hole field 


ETTCO TOOL & MACHINE CO., INC. 
592 Johnson Avenue, Brooklyn 37, N. Y. 


TAPPING ATTACHMENTS # MULTIPLE HEADS ¢ DRILLING 
& TAPPING UNITS AND MACHINES SPECIAL MACHINES 
INDEXING FIXTURES ¢ TAP & DRILL CHUCKS 








HORIZONTAL AND VERTICAL 


SHAPE 4 BUILT TO U.S. STANDARDS BY 
EUROPE’S FINEST CRAFTSMEN 


The finest old world skills build life-long precision 
into these shapers assuring dependable production 
to the most exacting tolerances. Sound engineering 
standards and modern design are combined in these 
shapers offered at low initial cost. 


5” VERTICAL 


ES-26 UNIVERSAL 


Chomienne Vertical Shaper— 

5” stroke, with 12%2” rotary table, automatic 

lubrication, power feed. A real time-saver for VMA Shapers—standard and production models . . 14” to 28” stroke 
accurate machining of irregular shapes and . . automatic lubrication, table power rapid traverse. 

forms. Low initial cost. 


aa 
i S t ’ n INDUSTRIAL CORPORATION 


76-E MAMARONECK AVENUE ¢* WHITE PLAINS, NEW YORK 


HORIZONTAL AND VERTICAL MILLING MACHINES © POWER HACKSAWS 


FAST SERVICE AND PARTS AVAILABLE FROM MAJOR CITIES, WRITE FOR CATALOGS 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—297 
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LAG 


© Gearless Drill Heads 


put A big advantages to work for you 








Any number 
of holes 





Any hole 
pottern 


Any moterial On all centers 





















A Zagar drill head is 
never obsolete. Zagar 
can re-locate spindles 
for other hole patterns. 








































Can you visualize the savings 
made possibe by drilling 

up to 1200 holes at one pass? 
Zagar standard practice can 




















handle any machinable 








material up to 14" diameter. 





Holes of varying diameters 
can be drilled to form 











any pattern. Zagar Gearless 
Drill Heads, their efficiency 











proven by many years’ success, 





can be installed on existing 
drill presses. Or, Zagar 
will lay out the necessary 

















tooling for your entire job. 








May we see your sample parts 








and study your requirements? 








There is only one right 





answer — one best answer — 








for those requirements. 








May we supply it? 





—as close as the sum of hole diameters 


eee % 
pat 4 mal 











Get more 








information 





via Zagar's 





Engineering 
Sheets ‘‘M-3.”" 





































ZAGAR INCORPORATED 


23888 LAKELAND BOULEVARD, CLEVELAND 23, OHIO 























TOOLS FOR INDUSTRY 











and SPECIAL MACHINERY 
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CABINETS, Tool 


Brown & Sharpe Mfg. Co., Providence, R. | 
Standard Pressed Steel Co., Jenkintown, Pa 


CALIPERS, Spring, Firm-Joint, Transfer, 


Termaphrodite, ete.—See Layout and 
Drafting Tools; Machinists’ Smal! Tools 


CALIPERS, Vermer 


Brown & Sharpe Mtg. Co., Providence, R. | 

DoAll Co., Des Plaines, Ill. 

, George, Co., Inc., 200 Lafayette St 
New York 12 N. Y. 

Starrett The L. S Co 


Athol, Mass 


CAM CUTTING MACHINES 


Cincinnati Miiling and Grinding Mchs., inc. 
Cincinnati 9, Ohio. 


Pratt & Whitney Co., Inc., West Hartford, 
Conn. 
Russell Holbrook & Henderson, Inc., 292 


Madison Ave., New York 17, 


N. Y 
Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, lil. 
Van Norman Mch. Co. 
field 7, Mass 


3640 Main St., Spring 





CAM MILLING AND GRINDING 
MACHINES 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Cincinnati Milling Machine Co., Oakley, Cin- 
cinnati, Ohio. 

Landis Tool Co., Waynesboro, Pa. 

Rowbottom Machine Co., Waterbury, Conn. 


CAMS 


Brown & Sharpe Mfg. Co., Providence, R. | 
—_ Engrg. Co., Inc., 750 S. 13th, Newark 3, 


es 
Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn 


CARBIDES 


Allegheny Ludium Stee! Corp., Pittsburgh, Pa. 

Besley-Wells Corp., 112 Dearborn Ave., South 
Beloit, Ill 

Chicago-Latrobe Twist Drill Wks. 411 W 
Ontario St., Chicago 10, Ill. 

DoAll Co., Des Plaines, fl. 

Kennametal, Inc., Latrobe, Pa. 

Linde Air Products Co., 30 E. 42nd St., New 
Yok 17, M. Y. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 


tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


American Crucible Products Co., Lorain, Ohio. 

Bethlenem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Centrifugally Cast Products Div.—Shenango 
Furnace Co., Denver, Ohio. 

Dow Chemical Co., Midland, Mich. 

Mueller Brass Co., Port Huron 35, Mich. 

Vascoloy-Ramet Corp. North Chicago, II! 


CASTINGS, Gray Iron, Malleable 


Bethlehem Steel Co., 701 East Third St., 


Bethlehem, Pa. 

Centrifugally Cast Products Div.—Shenango 
Furnace Co., Dover, Ohio. 

Challenge Mchry. Co., Grand Haven, Mich. 


Farrel-Birmingham Co., Inc., Ansonia, Conn. 
te! Acme Co., 1201 W. 65th St., Cleveland 2, 


hio 
Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 
Sundstrand Mch. Tool Co., 2531 IIth S¢t., 
Rockford, Ill. 


1)-R small lot stamping 


a - WY ” Sheet Steel—Actual Size 


- from temporary tools 
solves a tough cost problem 


Converting from casting to sheet steel stamping 
reduced customer’s cost to '/;9 of former method 


Only 200 piece parts/year were needed, and an annual design change was a further 
possibility. Dayton Rogers produced 100 pieces for less than the cost of the tool steel 
used in making a conventional die for such a part, with superior results. 


GOT A DESIGN-ENGINEERING PROBLEM? 


Take it up with our engineering staff. They will cost-analyze your requirements, both 
from the standpoint of piece-part design and quantity desired. We offer the nation’s 
very best facilities and “‘know-how”’ for producing precision die-cut stampings in small 
lots. Custom-made parts of practically any design, from any stamping material, can 


be produced by our original short-run method at the lowest possible die cost. 


SEND YOUR SKETCH, BLUEPRINT 
OR PART, PLUS QUANTITY, FOR DAYTON Ro He ee 
PROMPT QUOTATION Nan upa clu wing Company 


MINNEAPOLIS 7M, MINNESOTA 


For more information fill in page aumber on Inquiry Card, on page 257 MACHINERY, March, 1957—299 
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Now available in 182 
standard sizes to meet 
your exact requirements 


hardened high speed steel 


DRILL BLANKS 


These versatile, low-cost drill blanks are made of top 
quality, uniformly hardened high speed steel preci- 
sion ground to exacting tolerances to meet the 
requirements of countless applications. Ideal for use 
as dowels, punches, knockout pins, gages, and 
rollers. Readily adaptable to form a wide variety of 
end cutting tools, too. And they're offered now in 
182 standard stock sizes and in sets as shown. 


Call your local Ace Drill Distributor today! 


NEW CATALOG covers the entire line of Ace 

Ground-from-the-Solid’’ High Speed Steel 
and Carbide Drills, Reamers, Drill Blanks 
and Special Drills. Send for it today! 





ACE DRILL 


ADRIAN, MICHIGAN 





ORIGINATORS OF *"GROUND-F ROM-THE-SOLID™ DRILLS 


c 
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CASTINGS, Steel, Stainless, etc. 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethiehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 

Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Pittsburgh 22, Pa. 

Farrel-Birmingham Co., Inc., Ansonia, Conn, 


CEMENT, Abrasive Disc 

Deita Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Walls Sales Corp., 333 Nassau Ave., Brooklyn 
22, N. Y 


CENTER-DRILLING MACHINES 

Baker Brothers, Inc., 1000 Post St., Toledo 10, 
Ohio 

Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. ; 

La Saile Tool Inc., 3840 E. Outer Dr., Detroit 
34, Mich. 

Seneca Fails Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


CENTER PUNCHES — See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Buck Tool Co., 220 Schippers Lane, Kalamoa- 
zoo, Mich. 

Donley Products, Inc., 1106 Avon Ave., Cleve- 
land 5, Ohio 

Metal Carbides Corp., Youngstown, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit, Mich. 

Scully Jones & Co., 1906 Rockwell St., 
Chicago 8, Ill. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


CERAMIC TOOL MATERIAL—See Too! 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 


Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Single-Spindle 
Automatic 


Bullard Co., 286 Canfield Ave., Bridgeport 6, 
Conn. 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Coulter, James Mch. Co., 629 Railroad Ave., 
Bridgeport 5, Conn. 

Gisholt Machine Co., 1245 £. Washington 
Ave., Madison 10, Wis. 

Jones & Lamson Mch Co., Springfield, Vt. 

National Acme Co., 170 E. I31st St., Cleve- 
land, Ohio 

Potter and Johnson Co., 1027 Newport Ave., 
Pawtucket, R. |. 

Russell Holbrook & Henderson, Inc., 292 
Madison Ave., New York 17, N. Y. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 Ilth St., 
Rockford, Ill. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 83, Ohio 


CHUCKING MACHINES, Multiple-Spindle 
Automatic 


Baird Machine Co., 1700 Stratford Ave., 
Stratford, Conn. 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 
onn. 

Burg Tool Mfg. Co. Inc., Gardena, Calif. 

Cone Automatic Mch. Co., Inc., Windsor, Vt. 

Cross Co., 3250 Bellevue Ave., Detroit 7, 
Mich. 

Goss & DeLeeuw Mch. Co., Kensington, Conn 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

ar = ay Corp., 2729 Lyons Ave., Lansing 
ich. 

(Continued on page 302) 





this brand new 
Model 56 
OXYGRAPH 


has these exceptional 
advantages 


Cuts a full 56” circle, and cor- 
responding square and rectan- 
gular shapes 

© 
All-welded steel construction 
for lasting durability 


Box-girder design of panto- 
graph arms assures efficient 
operation even with maximum 
loading of operating bar 


Reinforced operating bar pro- 
vides for mounting of torch 
holders, torches, tracing de- 
vices and electrical control 
equipment 

o 
Centralized gas control of 
torches with electrical solenoid 
valves allows operator to turn 
on, light and shut off gases 
without leaving tracing table 

e 
A maximum of 8 torches can be 
used, with manual or motorized 
torch holders 

* 
Acutting-oxygen ease-on valve, 
supplied with the machine, is 
invaluable in making piercing 
starts 


You'll find the new 


AIRCO 56 Oxygraph a - 
substantial production = 
help in metal shape cut- } 


ting. For complete details 


write direct to 


AIRCO 





... for better machine gas cutting 








Above: the new Airco 56 Oxygraph with eight manual 
torches. All-welded construction provides unusual 
sturdiness and durability 

At left: drawing shows great versatility in patterns 
that can be cut with the new mode! 56 


NEW... Airco 56 Oxygraph 


... for better machine gas cutting of larger work on production schedules 


Chis newly developed Airco 56 Oxygraph meets the 
demand for a multi-torch oxy-acetylene shape cut- 
ting machine that will handle substantially large 
areas. It cuts a full 56” circle, and corresponding 
square and rectangular shapes. Rugged box girder 
design is used for the pantograph arms, holding vi- 
bration to a minimum. Tracer response is smooth 
and friction-free as a result of large diameter ball 
bearings in the pantograph hinges and operating 
bar assembly 


woldiny 


AT THE FRONTIERS OF PROGRESS you'll FIND... = 


Air REDUCTION SALES COMPANY 


This newest of Airco Oxygraphs will cut an un- 
limited variety of shapes from steel plates, slabs, 
billets and forgings. Flexibility of design allows am- 
plifying scope of machine to meet increased shop 
demands. Tracers are available in four types: elec- 
tronic, manual, magnetic and spindle. This widened 
capacity of the new model 56 marks another step 
forward in welding and cutting progress. For de- 
tailed information on the New 56 Oxygraph, write 


direct to Airco. 
VISIT OUR 
BOOTH 334 © 


= . APRIL 9-11, 1957 - PHILADELPHIA, PA. 
On the west coast — 
Air Reduction Pacific Company 


internationally — 
Airco Company International 





A division of Air Reduction Company, Incorporated 
® 150 East 42nd Street, New York 17, N. Y 


Offices and dealers in 
most principal cities 


Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO 


— carbon dioxide, liquid-solid (‘‘DRY-ICE'') * OHIO — medical gases and hospita 


COLTON — polyviny! acetates, alcohols, and other synthetic resins 


In Cuba — 
Cuban Air Products Corporation 


In Canada — 
Air Reduction Canada Limited 





idustrial gases, weiding and cufting equipm 


equipment © NATIONAL CARBIDE — p 
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GROTNES 


<-——— 


BEFORE EXPANDING —Deep eg and 
Quality Stee! 0.035" Thick is Coiled an 
Lap-Seam Welded to form the 9%° 1.D 
12%" High Cylinder Blank. 


<= --—- >  -—-—-~ >» 


FIRST EXPANSION—Opens one end to 
12%" dia.; Expands the other end to 10” 
dia.; reduces height to 11%" 


—————EEE 


SSS ee 
SECOND EXPANSION —Forms the bead; 
opens the large end to 15" dia.; leaves 


the sinall end at 10” dia.; reduces height 
to 11%": reduces metal thickness to ‘Ol Free Fact Book—Mail coupon below 
at the large end. " for illustrated story of the unique 

After trimming the protrusion at the we 

the part is ready for subsequent oper- GROTNES method 

ations. Success in expansion ae this 

part, as well as any other, depends on 

metal ductility and weld strength. 


GROTNES DEPT. Cll 
MACHINE WORKS, INC. 
5454 N. Wolcott, Chicago 40, Illinois 


Name 





Position 





Company. 
Address 

















Pratt & Whitney Co., Inc., West Hartford, 


onn, 

ba == | } ld 5701 Carnegie Ave., Cleve- 
ja 

— Brothers, 512 No. Water St., Saginaw, 


CHUCKS, Air Operated 


Axelson Mfg. pe 6160 S. Boyle Ave., Los 
Angeles 58, 
a _ Ce 220 Schippers Lane, Kalama- 


cushmian Chuck Co., Windsor Ave., Hartford 2, 
bar Machine Se 1245 E. Washington Ave., 
, Inc., 810 Center Ave., 


< 95 Edgewood Ave., New 

onn. 

cage Inc., 24000 Lakeland Blvd., Cleveland 
3, Ohio 


CHUCKS, Collet 


Brown & Sharpe Mfg. Co., Providence, R. 

Bryant Chucking Grinder Co., Clinton st 
Springfield, Vt. 

Chicago Tool & Engrg. Co., 8389 So. Chicago 
Ave., Chicago, Iii. 

Cleveland Automatic er Co., 4932 
Beech St., Cincinnati 12, Ohi 

Cushman Chuck Co., 800 Windsor St., Hart- 
ford 2, Con 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Errington Mech. Lab, Inc., 24 Norwood Ave., 
Staten Island 4, A 

Gisholt Mch. %, ‘1245 E. Washington Ave., 
Madison 10, 

Gorton Mch. Dg Geo., 1321 Racine St., 
Racine, Wis. 

Hardinge Bros., Inc., 1420 College Ave., 
Elmira, N. Y. 

Jacobs Mfg. Co., West Hartford 10, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

National Acme Co., 170 E. 13st St., Cleve- 
land 8, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

ag | + —" 5701 Carnegie Ave., Cleve- 
an 


CHUCKS, Combination Universal-Inde- 
pendent 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

— cae Co., 170 E. 131st St., Cleve- 
a io 

Skinner Chuck Co., 95 Edgwood Ave., New 
Britain, Conn. 


CHUCKS, Compenssting 

Burg Tool Mfg. Co. Inc., Gardena, Calif 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Diaphragm 

Bryant Chucking Grinder Co., Clinton St., 
Springfield, Vt. 

Wadell Equip. Co., Terminal Ave., Clark, N. J. 


CHUCKS, Drill, Key Type 

Delta Power ie Div., 400 Lexington Ave., 
Pittsburgh 8, 

Jacobs Mfg. A, West Hartford, Conn. 


CHUCKS, Drill, Keyless 

Delta come Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa. 

Jacobs Mfg. Co., West Hartford, Conn. 

es i” ae & Co., 1906 Rockwell St., Chicago 


‘ 
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LL MLL, 


SIMONDS 5S 


° 


SA Borolon is a single crystal aluminum oxide 
abrasive possessing superior qualities over conventional 
white aluminum oxide abrasive. It is produced from a 
furnace charge consisting of a molten base with a soluble 
matrix which dissolves, leaving single, natural crystals 


of abrasive grain without crushing. 


SA Borolon is tougher because it is free of the 
inner strains to which crushed abrasive is subjected. 


It penetrates deeper and cuts faster because each abrasive 





particle has more sharp, free-cutting edges. It cuts 

cooler because its resistance to dulling lessens frictional drag 
Use these new wheels on your tool grinding jobs — 

and see the surprising difference in their grinding action. 


Write for illustrated Catalog Bulletin ESA-272. 





Faster grinding 
Longer life 
Better finish 


: SIMONDS a \ 
| ABRASIVE CO.| fe 


SIMONDS ABRASIVE COMPANY 4/{ YOUR SIMONDS 
DISTRIBUTOR 
Tacony & Fraley Sts., Philadelphia 37, Pa. 


DIVISION OF SIMONDS SAW AND STEEL CO. LOCAL STOCK 
FAST SERVICE 





oe 





BRANCHES: PHILADELPHIA, CHICAGO, DETROIT, LOS ANGELES, SAN FRANCISCO, PORTLAND, ORE. 
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MR138 four-way, hydraulic 
feed, drilling, boring and fac- 
machine with hydraulic 

ng fixture for trac- 
main frame housings 


aa - + EFFICIENCY... SAVINGS 


Multi-Spindie Boring 

Single and Multi-Spindie Honing 

Straight Line Multi-Drilling 

Adjustable Spindle Drilling 

Vertical and Way-Type Fixed Center 
Drilling, Boring and Tapping 

Special Multiple Operation Machine 
Tools 


Use an individually 
designed “‘Hole-Hog”’ 
Machine Tool for 
such jobs as... 


OVER 55 YEARS OF 
MACHINE TOOL ENGINEERING 
EXPERIENCE IS AT YOUR SERVICE. 
) TELL US YOUR PARTICULAR 

PROBLEM 
Te ne 


Pe 


HD67 hydraulic rail feed, straight-line 
type, multi-spindle drilling machine. Six- 
foot rail length as shown; also available 
in eight and ten-foot lengths. 


No. 116-U hydraulic rail feed, universal 
joint type driller with 16 two-speed and neutral 
top drivers plus four-speed quick, change gear 4 

box. Spindles illustrated 
are 1/4" drill capacity each 
Jn mild steel. 


ed SE i ae gece) & COMPANY 


REPRESENTATIVES IN PRINCIPA 


100 20TH STREET + MOLINE, ILLINOIS 
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CHUCKS, Full Floating 


Errington Mechanical Laboratory, 24 nee 
Ave., Stapleton, Staten Island, 

Gisholt’ Mch. Co., Madison 10, Wis ; 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Gear 

Bryant Chucking Grinder Co., Clinton St., 
Springfield, 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Horton Chuck, Windsor Locks, Conn 


CHUCKS, Independent 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Homestrand, Inc., Larchmont, N. Y. 

Horton Chuck, Windsor Locks, Conn. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Lothes, etc. 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal 

Buck Tool Co., 220 Schippers Lane, Kalama- 
zoo, Mich. 

Bullard Co., Brewster St., Orideepert 2, Conn 
Chicago Tool & Eng. Co., 8389 So Chicago 
Ave., Chicago, Illinois (Milling Machine) 
Cushman Chuck Co., Windsor Ave., Hartford 

2, Conn. 
Gisholt Mch. Co., Madison 10, Wis. 
Horton Chuck indsor Locks, Conn. 
Jacobs Mfg. Co., West aves, Conn. 
Jones & Lamson Mch. Co. ringfield, Vt. 
ote ‘968 Lafayette St 


N. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
t., South Bend, Ind. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land, Ohio. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 

209 on oy 24000 Lakeland Blvd., Cleveland 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., 254 Laurel Ave., Des Plaines, III. 

Hanchett Magna-Lock Corp., Big Rapids, Mich 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

Walker, O. S., Co., Inc., Worcester, Mass 


CHUCKS, Power Operated 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 


Burg Tool Mfg. Co. Inc., Gardena, Calif. 

Chicago Tool & Engrg. Co., 8389 So. Chicago 
Ave., Chicago, III. 

Jacobs Mfg. Co., West Hartford 10, Conn 

Scully-Jones & Co., 1906 Rockwell St., Chicag 


8, Il. 
Universal Engineering Co., Frankenmuth 2 
Mich. 


CHUCKS, Ring Wheel 
Cushman — Co., 806 Windsor St., Hart- 
ford 2, Con 
— Mch. Re 414 E. Gardner St., Beloit 
is 


CHUCKS, Tapping 
DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Errington ‘Mechanical Laboratory 24 Norwood 
Ave., peeteon, Sta-en Island, N. Y. 
Jacobs ‘Mfg. »., West Hartford, Conn. 
(Continued on page $06) 





here's how Seeburg matches 


And Parker-Kalon’s wide range of types 
and sizes makes it possible 


“By carefully selecting the right P-K screw for each assembly 
we’ve reduced rejects and stepped-up production,” says Joseph 
Kamys, engineer of J. P. Seeburg, manufacturers of the famous 
line of Select-O-Matic ‘‘200’” Coin Operated Phonographs. 


< ‘Take the fastening of metal kickplates 
and base moldings to wood cabinets, for 
example. They must hold permanently 
and go in fast without splitting the wood. 
P-K Type-A Self-tapping Screws are just 
right for the job.”’ 


“In a metal-to-plastic application such > 
as the fastening of high-frequency speak- 
ers to formed plastic housings—P-K 
Type-Z thread-forming Screws go in right 
without cracking the plastic—stay put, 
even under high vibration.” 


“ a ‘ . 


Sa 


ey, <« ‘In this important subassembly, ap- 
pearance is important as well as depend- 
able holding power. Here we use P-K 
Type-A Phillips Recessed Head Screws in 
a metal-to-metal application.” 


Whatever your product or application . . . ferrous or non- 

ferrous castings, sheet metal or structural steel, plywoods, 

asbestos compositions, pliable or brittle plastics .. . St 
Parker-Kalon can furnish the proper fastener to speed 

assembly, reduce rejects, cut costs! 


Sold Everywhere Through Leading Industrial Supply Distributors. fasteners 


PARKER-KALON DIVISION, General American Transportation Corporation. Factory: Clifton, New Jersey. 
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Special formulas developed 


for specific or unusual 
conditions. Will not cut 
or stick to the shaft 
under ordinary operating 
conditions. Carry on 
during temporary 
lubrication failures. 
Absolutely will not 
| powder in severest 
service. 


Highest quality 
machining to 

precisely controlled 
tolerances. Difficult oil 

| grooving ++» Smooth grooves, 

even around acuce bends 


. no sharp edges or 





burrs... remarkably 
better lubrication. Also 
available rough cast, 
| Send prints 
condition of operation 
for recommendations, 
quotations, literature 


and service 
data sheets. 


Riaieee Crucible 


PRODUCTS CoO. 


“Bearing Specialists Since 1919” 
1395 OBERLIN AVENUE, LORAIN, OHIO, U.S.A, 
Please send free literature and service data 
sheets on Promet Bronze, 

NAME 

COMPANY 

STREET 

CITY & i 




















1957 


megane pres 


Scully-Jones & Co., 1903 Rockwell St., Chi 
cago 8, Ill. 

Skinner Chuck Co., 95 Edgewood Ave., New 

Britain, Conn. 


CHUCKS, Universal Three-Jaw 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Delta Power Too! Div., 400 Lexington Ave., 
Pittsburgh 8, 

Gisholt Mch. Co., 4 10, Wis. 

Homestrand, Inc., Larchmont, N. Y. 

Horton Chuck, Windsor Locks, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis 

Logansport Mch. Co., Inc., Logansport, (nd. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CIRCUIT-BREAKERS 
General Electric Co., Schenectady 5, N. Y. 


CLAMPS, “C’’, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 
Spacing Equipment 


CLEANERS, Metal 

Houghton & Co., E. F., 303 W. Lehigh Ave 
Philadelphia 33, Pa. 

Oakite Products, Inc., 19 Rector St., New 
York, a 


CLUTCHES 

Cones Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland 14, Ohio 

Fawick Corp., Cleveland, Ohio 

Minster Mch. Co., Minster, Ohio 

Rockford Clutch Div., Rockford, III. 

Twin Disc Clutch Co., 1361 Racine St., 
Racine, Wis. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin. 
ists’ Small Tools 


COMPARATORS, Dial, Electronic and 


Air 
DoAll Co., Des Plaines, Ill. 

Federal Products Corp., 1144 Eddy St., Provi 
dence a 
Hanson-Whitney Co., 

Hartford 3, Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Standard Gage Co., Inc., Poughkeepsie, N. Y 
Starrett, L. S., Co., Athol, Mass. 


169 Bartholomew Ave., 


COMPARATORS, Optical 


DoAll Co., 254 Laurel Ave., Des Plaines, III 

Eastman Kodak Co., Rochester, ¥. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Opto-Metric vem. Inc., 137. Varick St., New 
York, 

Scherr, tA Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


COMPOUNDS, Cleaning—See Cleaners 
Metal 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
a Pneumatic Tool Co., New York 17, 


Ingersoll-Rand Co., 11 Broadway, New York 
4, N.Y. 
Wilson, K. R., Inc., Arcade, N. Y. 





Meet WALTER AUGUSTEN 


Bryant field engineer in the Indian- 
apolis, Indiana area. For detailed 
information on how Bryant can help 
improve production in your plant, 
call Mr. AUGUSTEN at CLIFFORD 
5-8809 in Indianapolis, Indiana, 2037 
East 46th Street. 


The 1957 Chrysler Imperial 





STOCK MEMOVAL OOS TO OO8 ON BOME AND FACE 


A Bryant 2209-Y grinds transmission output shafts at Chrysler's new Kokomo, Indiana Torque Flite Automatic Transmission Plant. 


Chrysler ‘‘guns”’ its production 
with BRYANT INTERNAL GRINDER 


The automatic transmissions in 1957 Chryslers — and in 
all other Chrysler-built cars — are designed for long-lasting, 
trouble-free operation. Making them so, and doing it prof- 
itably, calls for mass-producing the precision machined 
parts, such as transmission output shafts. 

Bryant Internal Grinders speed up the production of 
these precision components in many ways. Combining 
operations — bore and face grinding simultaneously as 
illustrated — is one way. 

As with fine cars, there’s a Bryant Internal Grinder— 
manual, semi-automatic or automatic designed to suit your 
particular requirements. 

Why not investigate how Bryant’s engineering service 
can help you attain higher production at lower operating 
costs. 


‘ = . 
YAN Chucking Grinder Co. 
20 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis + Cleveland + Chicago «+ Detroit « Mt. Vernon, N. Y. « Philadelphia 


Internal Grinders Internal & External Thread Gages ° Granite Surface Plotes + Magnetic Drums for Computers Special Machinery 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March 1957—307 
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tachments 


For GEARS to build {cha ee 


io 
Bliss, E. C., Co., 1375 Raff Rd. S. D., Canton, 


io 
tf Cleveland Automatic ane Co., 4932 
Beech St., Cincinnati 12, Ohi 
MER a Engrg. Co., 750 S. {3th St., Newark 3, 


Erie Foundry Co., Erie, Pa. 

Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

Lake Erie Engrg. one. ‘470 Woodward Ave., 
Buffalo 17, N. 

Michigan Drill Heod Co., Van Dyke, M 

National Acme Co., 176 E. 131st St., _ 
land, io 

Van Keuren Co., Watertown, Mass. 


{ CONTOUR FOLLOWER—See Tracing At- 











CONTROLLERS 
Ae rary Co., 1331 S. Ist St., Milwaukee, 


is. 
Allis-Chalmers Mfg. Co. Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 





CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 


CON*‘EYORS FOR DUST, CHIPS, ETC. 

Barnes, W. F. & John Co., Rockford, Ill. 

Indiana Commercial Filters Corp., 28 South 
Ave., Lebanon, Ind. 


COPPER 


—S Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, Y. 


COUNTERBORES AND COUNTERSINKS 
a Corp., 112 Dearborn Ave., Beioit, 


ts. 
: : . Chicago-Latrobe Twist Drill Works, 411 wW 
GEARS, thousands of them, will go into the construction Ontario St., Chicago, III. 


machinery needed for our nationwide program of building ge , Inc., 765 Allens Ave., 
highways and roads. An increasing number of these will be Cleveland Twist Drill Co., 1242 E. 49th St., 
Fairfield Gears. Already one of America’s largest independent DoAl Ea. Bes Plaines, 

producers, Fairfield’s facilities are being further enlarged this Oo Mic -O ae , 120 Oakman Bivd., Detroit 
year with approximately one hundred percent more space Haynes Sellite Div., Union Carbide & Carbon 
in heat treating and thirty-three percent more space for Fg Me 5. dord St. Now York. 


machine installations. National Twist Drill & Tool Co., Rochester, 


Mich. 
If you use gears in the product you make, we believe it will pay — ee & Co., 1906 Rockwell St., Chicago 


you, as it has others, to become acquainted with FAIRFIELD Threadwell Tap & Die Co., 16 Arch St., 
" : Greenfield, Mass. 

—the place where fine gears and differentials are produced Wesson Co. 5, 1220, Woodward Heights Blvd., 
, 4 Detroit 20, Mich 

to meet your specifications EFFICIENTLY, ECONOMICALLY! Whitmon & Semen, 40600 Plymouth Rd. 
Your inquiry will receive prompt attention. Plymouth, Mass. 


FA t Lad E & E L D Brown & shorp fa. Se. Providence, R. |. 


MANUFACTURING CO. Starrett, The L. , Athol, Mass. 
2331 S. Concord Rd. Lafayette, Indiana 





COUPLINGS 
Birdsboro Steel Foundry & Machine Co., Birds- 


ro, Pa. 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 

Farrel-Birmingham Co., Inc., Ansonia, Conn. 

Mueller Brass Co., Port Huron, Mich. 

Philadelphia Gear Works, Erie Ave., and G 
St., Philadelphia, Pa. 

Schrader’s Sons pl 470 Vanderbilt Ave., 
Brooklyn 38, N.Y 

Somderd Pressed steel Co., Jenkintown, Pa. 

haft 
bef Power Tool Co., 175 N. State St., Aurora, 








TRACTORS * CONSTRUCTION MACHINERY * ENGINES « BUSES « FARM IMPLEMENTS ¢ MINING MACHINERY Walker Gor inet o 9 gy a., 


DIESEL LOCOMOTIVES « MACHINE TOOLS « AIRPLANES * HEAVY DUTY TRUCKS « OIL FIELD EQUIPMENT ter, Mass. 
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This is your 
Finishing 
Specialist 


a “one-man” team 


Chiet anda : “ot ats me = ~ ee The Finishing Specialist from Lowe 
ee a Na@ 7 eal. ay . a : a 4a zs ! ‘ Brothers is more than a seller of paints 
2 . : * a the bee ; and finishes. He is a production spe- 
cialist, well-versed in all processes and 
materials, and the latest in finishing 
techniques and equipment. 

His “know-how,” and ability to 
beleittes 1 7 — xe quickly analyze your problems, is ca- 
'\ VCR eer 8 a pably supported by highly skilled re- 
ms ~ 4 search, development and production 
experts. He coordinates this know-how 
with your individual product and plant 
requirements and follows through to ex- 

pedite preparation of the finish. 
Call on him now and put this team 
to work immediately. The result will 
be the best finish for the job, Call or 


write The Lowe Brothers Company, 


424 East Third Street, Dayton 2, Ohio 


Technical Service Dir. 


| LOWE BROTHERS 
+ + ealso Style-Tested / : paints for the home INDUSTRIAL FINISHES : 


oS . 
MPT Y 
Ni ly 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—309 
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PLAN PRODUCTION of 


PARTS LIKE THESE and MANY OTHERS 


for speed, convenience and economy 


on GOSS & DeLEEUW 
AUTOMATIC CHUCKERS 





4-SPINDLE TOOL ROTATING CHUCKING 
MACHINES, 


available in three sizes, 
turning, boring, facing, threading, multiple 
drilling and tapping operations on a wide 
range of single-ended parts. 


















combine various 



























Send samples of your 








time estimates. 











literature. 



























3 








MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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The “‘ONE-TWO-THREE”’ 7-Spindie TOOL 
ROTATING CHUCKING MACHINE 
can complete in one operation as many as 


three ends of valve bodies, plumbing fittings, 
etc. eliminating secondary operations. 


Ask for illustrated 


CRANES, Electric Traveling 
@leveland Crane & Engrg. Co., Wickliffe, Ohio 


CUTTERS, Keyseating 
Baker Brothers, Inc., 1000 Post St., Toledo 10, 
10 


Davis Keyseater Ge 405 Exchange St., 
Rochester 8, N. 

DoAll Co., Des Sisade. il. 

du Mont ‘Corp., Greenfield, Mass 

=> Merrill, 1009 So. Water St., Saginaw, 

ic 

National Twist Drill Co., Rochester, Mich. 

Wesson Co., 20 Woodward Heights Bivd., 

Ferndale, Mich. 





CUTTERS, Milling 


Apex Tool & Cutter Co., 
Shelton, Conn. 
Barber-Colman Co., 1300 Rock St., 


iT 
Brown & Sharpe Mfg. Co., Fyevidence, R. 
Cleveland Twist Drill Co., 1242 E. 49th Nee, 
Cleveland, Ohio 
DoAll Co., Des Plaines, Ill. 
Eclipse Counterbore Co., 1600 Bonner Ave., 
Detroit 20, 
a -O Corp. ‘S300 Oakman Blvd., Detroit 


Mic 
Goddard rt “Goddard Co., Detroit, Mich. 
Gorton, George, Mch. Co., 1321 Racine me 
Racine 
Hanson- Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn 
Haynes Stellite Co. 
Ingersoll Milling Mch. Co., 
Rockford, Ill 
Kearney & Trecker Corp., Milwaukee, Wis. 
Kennametal, Inc., Latrobe, Pa. 
Lovejoy Tool Co., Inc., Springfield, Vt. 
Metallurgical Products Dept. of General E!ec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 


Inc., 235 Canal St., 


Rockford, 





"Kokomo, Ind. 
2442 Douglas St., 


Motch & Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio 

= Twist Drill & TI. Co., Rochester, 
Mic 


Tomkins-Johnson Co., 
Wesson Co., 1220 
Ferndale, ‘Mich. 


Jackson, Mich. 
Woodward Heights Bivd., 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Products Div., Cincinnati, 
io 
Cincinnati — and Grinding Mchs., Inc. 
Cincinnati Shio 
at Service %oit Co, 70 Pine St., New York, 





DoAll Ca, Des Plaines, 
Houghton, E. F. & Co., 
Philadelphia, Pa. 


il, 
303 W. Lehigh Ave., 


Motch & ene a tke Mchy. Co., Penton 
Bidg., Cleveland 3, Ohi 
Oakite ‘Products, Inc., 36 Rector St., New 


York 6, N. Y. 
Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 Fifth Ave., New 


York, N. Y. 
Sun Oil Co., 1608 Walnut St., Philadelphia, 


a. 
Texas Co., 135 E. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINES, Lathe Type 

Bardons & Oliver, Inc., 1133 West Ninth St., 
Cleveland 13, Ohio 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cleveland Automatic Machine Co., 4932 
Beech St., Cincinnati 12, Ohio 

Cone Automatic Mch. Co., Windsor, Vt. 

Cos ae a 405 Lexington Ave., ‘New York 


Grieder Industries, Inc., Bowli Som Ohio 
Modern Machine Tool Co., J , Mich, 


work for 


CUTTING-OFF SAWS, Abrasive Wheel 
Delta Power _ Div., 400 N. Lexington Ave., 


Pittsburgh, P 

DoAll Co., Des Picken, Hl. 

Norton Co. New Bond St., Worcester 6, 
Mass. 


Simenas Abrasive Co., 
Philadelphia 35, Pa 
Wallace $up lies Mfg. Co., 
Parkway, icago 14, Ill. 


Tacony & Fraley Sts., 
1308 Diversey 



































“TRUKUT completely 
eliminated 
gum and scum...” 


A large manufacturer of mold bases had a problem with grinding 
coolants. The grinding oil mist was causing a heavy gummy scum 
to form on the machines and floors. 


Sinclair Representative J. H. Schindler was called in to help solve 
the problem. Mr. Schindler reports: “I knew from actual experience 
that Sinclair TRUKUT EP Soluble Oil, Grade C, would give good 
wheel life and fine finishes without gum or scum. I submitted a 5-gallon 
sample for test. After changing to Sinclair's grinding coolant, 

the gum and scum were completely eliminated. 


“Within a month, this plant swung Over to TRUKUT in all grinders, 
as well as milling machines.” 


If you have a problem with grinding or cutting coolants, it will pay 
you to look into the advantages of Sinclair TRUKUT EP Soluble Oils. 
Contact your local Sinclair Representative, or write to Sinclair 
Refining Company, Technical Service Division, 600 Fifth Avenue, 
New York 20, N. Y. There's no obligation. 


CUTTING OILS and COOLANTS 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—311 
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There may be a clue 
for you in this unusual 
application idea for 


MAGNA-LOCK 
MAGNETIC CHUCKS... 



















































ARY TABLE 
MAGNETIC 












ROTARY 









































































Drawing shows Magna-Lock magnetic chucks incorporated in 








indexing mechanism designed to automatically load and unload parts from 





rotary surface grinder. The Magna-Lock chucks hold the work pieces during 





the indexing cycle. The extra holding power of Magna-Lock electro-magnetic 








chucks has solved many difficult problems of feeding and transferring parts as 





well as holding work for grinding, milling, turning. 








If you have a problem, Magna-Lock has the 
engineering skill and experience to help you 
solve it. Write today, Dept. M-37. 


HAanchelf MAGNA-LOCK 


CORPORATION 
BIG RAPIDS, MICHIGAN, U.S.A. 





















designers and makers of a complete line of magnetic chucks and devices. 
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CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Hannifin Corp., 501 Wolf Rd., Des Plaines, Ili 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc., Logansport, Ind 

Tomkins-Johnson Co., Jackson, Mich. 








CYLINDERS, Hydraulic 

Barnes, John S., Corp., 30] S. Water St., 
Rockford, Ill. 

o— Pneumatic Tool Co., New York 17 


Hannifin Corp., 501 S. Wolf Rd., Des Plaines 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logansport Machine Co. Inc., Logansport, Ind. 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 
is. 

Vickers, Inc., Detroit 32, Mich. 

Wilson, K. R., Inc., Arcade, N. Y. 


DEBURRING MACHINES 

Baird Machine Co., 1700 Stratford Ave., 
Stratford, Conn. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich. 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 


land 14, Ohio 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Sunnen Products Co., 7910 Manchester, St 
Louis 17, Mo. 


DEMAGNETIZERS 


Blanchard Mch. Co., 64 State St., Cambridge 
Mass. 
Lufkin Rule Co., Saginaw, Mich 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 


Cleveland Automatic Machine Co., 4932 
Beech St., Cincinnati 12, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie —ennaring Corp., 470 Woodward 
Ave., Buffalo, N. Y. 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


hio 

Clearing Mch. Corp., 6499 W. 65th St., Chi- 
cago, Ill. 

Danly Mch. Specialties, Inc., 2100 S. Laramie, 
Chicago 50, Ill. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 

Minster Mch. Co., Minster, Ohio 

Verson Alisteel Press Co., 93rd St., and S. Ken- 
wood Ave., Chicago, II! 


DIEING MACHINES 
Pratt & Whitney Co., Inc., West Hartford, 
Conn. 


DIE INSERTS, Carbide 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa 

Kennametal Inc., Latrobe, Pa. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp. North Chicago, III. 


DIE SETS AND DIEMAKERS’ SUPPLIES 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
Ohio 

Denky Mch. Specialities, Inc., 2100 S. Laramie, 
Chicago 50, Iil. 

Producto Mch. Co., 985 Housatonic Ave., 

ridgeport 1, Conn. 
U. S. Tool Co., Inc., 255 North 18th St., Am- 


pere, N. J. 
Wales-Strippit Co., No. Tonawanda, N. Y. 



















@ PRECISION SPINDLE; 10 SPEEDS, 
80-5600 R.P.M. STANDARD 


@ DESIGNED AND BUILT TO PRO- 
VIDE SUSTAINED ACCURACY 


@ LONGITUDINAL FEED, 22 INCHES 


~~ 


@ SADDLE LENGTH, 24 INCHES 
@ CROSS FEED, 10’ INCHES 


@ VERTICAL FEED OF KNEE, 15% 
INCHES 


@ SPINDLE FEED, 4 INCHES 


6 


\) 


For... \ 
Milling, boring, duplicating in tool rooms, model 
shops, pattern shops, production lines, general 
machine shops, experimental laboratories, ma- 
chine shops, schools — wherever high-speed verti- 
cal milling is done. 


Also available... 


Infinitely variable spindle feed from '4 inch to 8 
inches per minute. 


Infinitely variable table feed (longitudinal) in 4 
ranges: from 4 inch to 60 inches per minute. 


Ask for special bulletin, No. 2699, on new Gorton 
Mastermil and for general catalog, 1303-1655, 
covering the entire Gorton line. 


RACINE, WISCONSIN 


Tracer-Controlled Pantographs, Duplicators — standard and special ... Horizontal and 
te Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—818 
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DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 


DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 

Bath, Cyril Co 
Ohio 

~incinnati eer Co., 
cinnati, O 

Dreis & keume Mfg. Co., 
Chicago 36, Ill. 

Ferr acute Mch. Co., Bridgeton, N. J 

Meta! Carbides Corp., Youngstown, Ohio 

Metallurgical Products Dept. of Generai Elec- 
tric Co., Box 237, Roosevelt Park Annex 
Detroit 32, Mich. 


32324 Aurora Road, Solon 
Hopple & Garrard, Cin- 
7400 Loomis Blvd 


, 740 Union Ave., 
637 Northland 


Moore Special Tool Co., Inc 
Bridgeport 7, Conn. 

Niagara Mch. & Too! staan 
Ave., Buffalo 11, 

Olofsson Corp., AAT A Vinich 

Ryerson & Son, “ JB. To 
Sts., Chicago 8, 

Verson Allsteel td. ‘Co., 93rd St., and S. Ken- 

wood Ave., Chicago, Ili 
Woles- Strippit Corp., North Tonawanda, N. Y 


16th & Rockwell 


DIES, Lettering and Embossing 


Acromark Co., 9-11 Morrell St., Elizabeth, N. J 
Wales-Strippit Corp., North Tonawanda, N. Y 


DIES, Self-opening Threading 


Consolidated Mch. Veet Div., 565 Blossom Rd., 
Rochester 10, N. 

Eastern Mch. Screw ita New Haven, Conn. 

Greenfield Tap & Die Corp., Greenfield, Mass. 





DRILL UNITS 


New! CAM FEED 


BY 


=4000 SPECIFICATIONS 


Motor Horsepower 
3/4 HP-1200 RPM to 
5 HP-1800 RPM 


Thrust, maximum 1800 Ibs. 


pacity of 


ILLHOLLAN 


The Millholland cam feed drilling unit has a ca 
5 HP and maximum stroke of 6”. This 
unit empioys the very efficient plate cam with pneu- 
matic counterbalance that has been used for years 


in Millholland Units. The No. 4000 unit is com- 


Length of stroke, maximum ... 6” 
95 to 4000 RPM 


1-1/2 seconds to 
6 minutes 


Spindle Speeds . 
Stroke Cycle . 


pletely enclosed and is lubricated by a micro-fog 
system which conveys oil from a container external 
to the unit to all bearing surfaces and gears. 


Clutching and declutching of the feed mechanism 


are controlled electrically through a solenoid air 


Capacity in Steel 1-1/2” Driil 


Vrite for Bulletin M-4000 givirg 
further detail: 


valve mounted in the unit, which in turn operates an 
air cylinder mounted directly on the clutch. 30 P.S.I. 
air pressure is sufficient to 


provide instantaneous 


‘esponse of the feed clutches. 


The roller-bearing cam roller is mounted in the 


pindle carrier and accurately 
linear feed on the Spl idk 
and spindle reduction gears are shaved. 


translates the circular lead cut on the cam to a constan‘ 
carrier. The hardened cam is manufactured from tooi steel 


A single tool may be used in the spindle, or a multiple head may be attached to the 


spindle carrier. 


W. K. MILLHOLLAND MACHINERY CO. 


6402 Westfield Blvd. 
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Indianapolis 20, Indiana 





Jones & Lamson Mch. Co. ore Ba Vt. 

Landis Mch. Co., Wa — ro 

National Acme Co., {31st St., 
land, Ohio 


Cleve- 


ws Thread Cutting—See Stocks and 
ies 


DIES, Thread Rolling 

Landis Machine Co., Waynesboro, Pa. 

a x — Co., 170 £. tStet St., 
la 

Pratt N Whitney Co., Inc., West Hartford, 


Con 
Reed "Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 


Cleve- 


DIES, Wire Drawing 
Vascoloy-Ramet Corp., North Chicago, Ill. 


DISINTEGRATORS 


Cincinnati Milli and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 
Elox Corp., Royal Oak 3, Mich. 


DIVIDERS AND TRAMMELS—See Lay- 
out and Drafting Tools 


DIVIDING HEADS—See Indexing and 
Spacing Equipment 


DOWEL PINS 


Allen Mfg. Co., 133 Sheldon St., 
Conn. , 

Danly Mch. sprnettin, Inc., 2100 S. Laramie, 
Chicago 50, 

DoAll Co., Des _ ti. 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn. 

Standard Pressed Steel Co., Jenkintown, Pa. 

U. S. Tool a Inc., 255 North 18th St., Am- 
pere, 


Hartford 2, 


DRAWING COMPOUNDS 


Oakite Products, Inc., 26 Rector St.. New 
York 6. 


DRESSERS, Grinding Wheel 
oe Corp., 112 Dearborn Ave., Belo: 


is. 

Colonial Broach & Machine Co., P. O. Box 37 
Harper St., Detroit 13, Mich. 

DoAil Co., 254 N. Laurel Ave., Des Plaines, II! 

Ex- ene Corp., 1200 Oakman Bivd., Detroit 


834 S. 9th St., 


Metal “Corbides Corp., Youngstews, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Rosssvelt Park Annex, 
Detroit 32, Mich. j 

Moore Special Tool Co., Inc., 724 Union Ave.. 
Bridgeport, Conn 

Norton Co, 1 tow ‘Bond St., Worcester, Mass 

Pratt & Whitney Co., Inc., West Hartford, 


onn. 

Scherr, Gooree Co., Inc., 200 Lafayette St., 
New York 12, v 

— Corp., 721 Springfield St., 


— Too! Co., Hamilton, 


Dayton | 


ORIFT KEYS 


Chicago-Letrobe Twist Drill Works, 41) W 
Ontario St., Chicago, ill. 

DoAll Co., Des Piaines, fil. 

Scully-Jones & Co., (906 S. Rockwel. St., Chi- 


tl. 
Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


ORILL — AND EXTENSION 
HOLDERS 


Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, III. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, Ill. 


Greenfield Tap & Die Corp., Greenfield, Mass. 


(Continued on page 816) 





— ee eee 


Zi “4 FREE! “ty . 
YOUR NEW & 
ACTUATOR and SPLINE | 


New 1957 Engineering 
Data Book from World’s 
Largest Producers of 
Ball /Bearing 

Screws and Splines 


36 pages crammed with time-, work-, and money - 
saving facts: Principles ¢ Types « Basic Operations « 
Coupling Methods « Efficiency «¢ Versatility « Ad- 
vantages e Selection Factors e Design Data 


Sample Problems, ete. 


ee SAGINAW b/b SCREWS are 90° ,-98°, efficient (com 
= pared to 15°7-20°, efhicieney of Acme screws). Require 

1 ESS torque and power for same linear output - erihe rans. 

quent weight. space reductions. Function normally at —73 

to +250° F. Two types: precision-ground or commercial 
rolled-thread. Have been built 1!5 in. to 3915 ft. long. 


SAGIN AW D b SPLINES have 10 times lower coefficient 
of friction than sliding splines: transmit or restrain high 
torque loads far better: permit vital power, weight. space 


reductions Have heen designed 3 in to 1 ft lone 


wee2SEND FOR YOUR FREE COP 


QAQGAnary 


OF in 


Gcreavs & SHplines 


aring Gear Division, Genera! Motors Core 


Please send 1957 engineering data book on Saginaw b/b § 


F 

ry 

ry 

r 

1 

rT 

i 

P 

r 

' 

: and Splines to: 
1 

ry 

. NAME 

' 

: COMPANY 
' 

t ADDRESS 
' 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH CHY.. ZONE_____STATE 








—y vw 


For more information fili in pege number on Inquiry Cord, on page 257 MACHINERY, March 1957—3]5 
orale + a d 
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Product Directory 








National Automatic Tool Co., Richmond, Ind. 

National Twist & Tool Co., Rochester, Mich. 

Scully-Jones & Co., 1906 $. Rockwell St., Chi- 
cago 8, Ill. 


DRILL HEADS, Multiple Spindle 


Atlas Press Co 20108 N. Pitcher, Kalamazoo, 
Mich 

Avey Drilling Machine Co., 25 East Third St., 

1000 Post St., Toledo 10, 


Covington, Ky 
Baker Brothers, Inc 
Barnes Drill Co., 814 Chestnut, Rockford, Ill 
Baush Machine Tool Co., 15 Watson Ave., 
Springfield, Mass 
Buffalo Forge Co., Broadway, Buffalo, N. Y 
Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Davis & Thompson Co., 4460 N. 124th St. 
Milwaukee 10, Wis. 
Delta Power Too! Div., 
Pittsburgh, Pa. 
Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, Staten Island, N. Y. 


400 N. Lexington Ave., 


Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn, 

Hartford * Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Kearney & ‘Trecker Corp. Ng ey ~ 14, Wis. 

LaSalle Tool, Inc., 384 . Outer Dr., Detroit 


34, Mich. 

Leland Gifford Co., Box 989, Worcester 1, 
Mass. 

Michigan Drill Head Co., Van Dyke, Mich. 

National Automatic Tool Co., Richmond, Ind. 

Snyder Tool & Engrg. Co., 3400 Lafayette, De- 
troit 7, Mich. 

Thriftmaster as Corp., 1076 N. Plum 
St., Lancaster, 

United States pil Head Co., 616 Burns, Cin- 
cinnati, Ohi 

Zager. oy 2400 Lakeland Blvd., Cleveland 


DRILL HEADS, Unit Type 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 





SHELDON 


CHICAGO 


BUILT 


e e e to Turn out 


a 


















Sheldon Lathes are de- 
signed and built to do 
accurate lathe work 
rapidly and profitably. 
Moderate in price they ' 
have the collet, swing 
and power capacity to 
do most toolroom work. 





Design 


Features: 
® Large and wide 
"Zero Preci- 
sion''Tapered 
Roller Spindle 
Bearings — per- 
mit operation at 
all speeds, retain 
accuracy, end expensive bearing main- 
tenance costs. 
@ 54-pitch Gear Box—gives both standard 
and many hard to get thread ratios. 
@ Large Micrometer Dials—Make accur- 
ate operation easier. 
@ Extra Collet Capacity —1%” hole 
through spindles available on 10”, 11° 





and 13” swing lathes. <— 


® More Power to Spindle— Efficient 
drives with bigger motors and 





double neoprene V-belts to 
spindle. — 
bod A = ® we 2 
2a 


ip Write for New Catalog G-55 


SHELDON MACHINE CO., Inc. 


Chicago 41, Illinois 


4246 N. Knox Ave. * 
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PROFITS 


UMS6P 
13° Swing Lathe 
34” Between Centers 
Rapid Shifting “U" Drive 





OPTIONAL FEATURES 

AT EXTRA COST 
include: Hardened ways, Long 
Tapered Key Drive Spindles, 4” 
D1 Camlock Spindles bed turrets, 
collet attachments, and other pro- 
duction and toolroom accessories. 
Lathes available with a choice of 
“Bench,” “Cabinet” or “Pedestal” 
mountings. 


WELD 
> 









Hartford Special Machinery Se. 287 Home- 
stead Ave., Hartford 12, n. 

ey Mch. Tool Corp., aone. N. H. 
Michigan Drill Head Co., Detroit 34, Mich. 

Milholland, W. K. Machiner = 6402 West- 
field Blvd., Indianapolis 5, 

Rehnberg- Jacobson Mfg. Co., 2135 Kiswaukee 
St., Rockford, Ill. 

Bellwood, 


Snow. Manufacturing Co., Illinois 


DRILLING AND BORING UNITS, Self- 
contained 


Avey Drilling Machine Co., 25 East Third St., 
Covington, Ky. 

Baker Brothers, Inc., 1000 Post St., Toledo 
10, Ohio 

Barnes, W. F. & John Co., Rockford, Iil. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

839 Green St., Ann 


Buhr —— Tool Co., 
Arbor, Mich 

Cross Co., "3280, Bellevue, Detroit 7, Mich. 

at Tool ¢ Co., Inc., 594 “Johnson Ave., Brook- 
yn 

Govro-Nelson Co., 1931 Antoinette St., Detroit 

Mic 

Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Homestrand, Inc., Larchmont, N. Y. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

LaSalle Tool, Inc., 3840 E. Outer Dr., Detroit 
34, Mich. 

Leland- Gifford Co., Box 989, Worcester 1, 
Ma 

Michigon Drill Head Co., Van Dyke, Mich. 

Millholland, W. K. Machinery Co., 6402 West 


field Bivd., Indianapolis 5, Ind. 
Morris Machine Tool Co., Inc., 933 Harriet 
St., Cincinnati 3, Ohio 
i Automatic Tool Co., S. 7th and 
Richmond, Ind. 
, 292 Mad- 


Russell. ‘Holbrook & Henderson, | Inc 
ison Ave., New York 17, a 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit, Mich. 

Townsend, H. P., Mfg. Co., Elmwood, Conn. 

Western Machine Tool Works, Holland, Mich. 

ae «oy 24000 Lakeland Bivd., Cleveland 


DRILLING MACHINES, Automatic 
Avey Drilling — Co., 25 East Third St., 


Covington, 
1000 Post St., Toledo 10, 


we Brothers, "ine. 

h 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Barnes, W. F. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 
5, Conn. 

Burg Tool Mfg. Co. Inc., Gardena, Calif. 

Cue aia 405 Lexington Ave., New York 17, 

mm. i 3250 Bellevue, Detroit 7, Mich. 

Davis & Thompson Co., 4460 N. 124th at. 
Milwaukee 10, Wis. 

Edlund Mchry. Co. Div., Cortland, N. 

Ettco Tool Co., Inc., 594 Johnson RA Brook- 
lyn 37, N. Y. 

Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

Kingsbury Mch. Tool Corp. Keene, N. 

Lasalte ool, Inc., 3840 E. Outer Dr., Detroit 

ic 
Leland -Gifford Co., Box 989, Worcester 1 


Michigan Drill Head Co., Van Dyke, M 
Millholland, W. K. Machinery Co., e405  West- 
field Bivd., Indianapolis 5 
odern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich. 
Moline Tool Co., Moline, Ill. 
Morris Machine Tool Co., 
Cincinnati 3, Ohio. 

a ig Automatic Tool Co., 
Sts., Richmond, Ind. 
pa Corp., Lansing, Mich. 
Russell, Holbrook & Henderson, Inc., 292 Mad- 

ison “Ave., New York 17, N.Y. 
Snow Manufacturin Co., Bellwood, III. 
Townsend, H. P., Mfg. Co. Elmwood, Conn. 
Wales-Strippit Corp., North Tonawanda, N. Y. 
2099" ae 24000 ‘Lakeland Bivd., Cleveland 


’ 


Inc., 933 Harriet 
Inc., S$. 7th and 


DRILLING MACHINES, Bench 

-* ea Co., 20108 N. Pitcher, Kalamazoo, 

Avey Drilling Machine Co., 25 East Third St., 
Covington, Ky. 

a Forge "Eo., 490 Broadway, Buffalo, 

Burg Tool Mfg. Co. Inc., Gardena, Calif. 

Cincinnati Lathe & Tool Co., Marburg Ave., 
Cincinnati 9, Onto 

on ey 405 Lexington Ave., New York 


(Continued on page $18) 


PRODUCTION EQUIPMENT 


Produces MORE with 


REED ROLLED THREAD DIE CO. 


production equipment Zoe includes 
DEVELOPED Pleeca FEEDERS 


The PEECO Vibratory Parts Feeder (Model 
25) pictured here is the feeding mechanism 
which supplies a continuous flow of blanks for 
the A23 Reed Thread Rolling Machine. Pro- 
duction rate of this machine for rolling high 
pressure stud threads varies from 70 inches 
(and up) per minute, depending upon the 
outside diameter of the blank and the 

number of threads per inch to be rolled. 


1 = 





= | a leader in the field of vibratory parts 


feeders PEECO is contributing its share towards 
the greater capacities being achieved by new pro- 
duction equipment. We are glad to include, 
among the companies in this field now being 
served by PEECO, the Reed Rolled Thread Die 
Co. of Holden, Massachusetts, specialists in thread 
and form rolling tools and equipment. 


If you want to produce more, send for bulletin + 536 and 


ask for the name of the PEECO representative in your area. 


THE WORLD’S LARGEST EXCLUSIVE MANUFACTURER OF VIBRATORY PARTS FEEDERS 


PERRY EQUIPMENT & ENGINEERING CO. AK 


ri] 





[ 


s 
ERIE, PA.*** DIVISION OF AUTOMATION DEVICES, INC. NE 
— 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—317 
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Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Ediund Machinery Co. Div., Cortland, N. Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 














Hamilton Tool Co., 834 S. 9th St., Hamilton 
Ohio 

Hartford Specia Machinery C 287 Home 

4eEn “j & \V Hart d Conn 





Leland-Gifford Co., Box 989, Worcester, Mass 
South Bend Lathe Works, Inc., 425 E. Madi- 
son St., South Bend, Ind 

















DRILLING MACHINES, Deep Hole 
Avey Drilling Machine Co., 25 East Third St., 


Covington, Ky. 
Baker Brothers, Inc., 1000 Post St., Toledo 
10, Ohio 














Machine Tool Co 15 Wason Ave 
ngfield, Mass 
2li-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 
set ra Spec re} Mach , ry Cc 287 MH Mm 
sad St., Hartford. Conn 
Le land- Gifford Co., Box 989, Worcester 1 
Mass. 
Michigon Drill Head Co., Van Dyke, Mich. 
Morris Machine Too! Co., Inc., 933 Harriet 
cinnati 3, Oh 


National Automatic Tool Co., Inc., S. 7th and 


N. St., Richmond, Ind. 
Pratt i. Whitney Co., Inc., West Hartford, 


Con 
Woiles-Strippit Corp., North Tonawanda, N. Y. 


DRILLING MACHINES, Gang, Multiple- 
spindle 
Avey Drilling Machine Co., 


Covington, Ky. 
Baker Brothers, Inc., 1000 Post St. 
0, Oh 


Barnes Drill Co., 
Barnes, W. F. & John Co 
Baush Machine Tool Co., 
Springfield, Mass. 
Bodine Corp., 317 Mt. Grove St., 


5, Conn. 
Burg Tool Mfg. Co. Inc., Gardena, Calif. ; 
Cincinnati Bickford Div., Oakley, Cincinnati 
Ohio 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Davis & Thompson Co., 4460 124th St., Mil- 
waukee 10, Wis. 
Delta Power Tool Div., 400 N. Lexington Avz 
Pittsburgh, Pa. 
Edlund Machinery Co. Div., Cortland, N. Y. 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland, 


Ohio 
: 1638 Blue Rock, Cin- 


Fosdick Mch. Tool Co 
cinnati 23, Ohio 

Greenlee Bros. & Co., 2136 12th St., Rock- 
ford, Ill. 


25 East Third St., 
Toledo 
814 Chestnut, Rockford, Ill 
Rockford, Ill. 

15 Wason Ave., 


Bridgeport 








STANDARD 


has a spindle 
for every 
purpose! 








area 

















Booth 677 
Nestern Meic 
Exposition év- 
os Angeles 
Nor. 25 thru 29 
‘teil 




















STANDARD spindle \Q i 
‘Who's Who"’ of 
American metal workina 
here's the perfect answer to 
modernizing old machines 
developing special combina 


tions with regular spindles. 12 


* DYNAMICALLY BALANCED 
* PRECISION ENGINEERED 
* EXTRA HEAVY DUTY 





the STANDARD electrical tool co, 


PRECISION SPINDLES AND MACHINE TOOLS 
2500 RIVER ROAD e CINCINNATI 4, 


PRECISION MOTOR OR 
BELT-DRIVEN 
SPINDLES OR 
WORK HEADS 








SPECIAL PROBLEMS? 


Tell us about them .. . WE'LL 
DESIGN A SPINDLE FOR YOU 

. we take great pride in our 
reputation for custom engineer- 
ing in the spindle field. 


WRITE FOR LITERATURE TODAY! 


e OHIO 
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Hamilton Tool Co., 834 So. 9th St., Hamil- 
ton, Ohio 
Hartford Special Machinery Co., 287 Home 


stead St., Hartford, Conn 

Henry & Wright Div., Hartford, Conn. 

Ingersoll Milling Mch. Co., 2442 Douglas St 
Rockford, Ill. 

Leland-Gifford Co., Box 989, Worcester, Mass 

Michigan Drill Head Co., Van Dyke, Mich 

Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich. 

Moline Tool Co., Moline, Ill. 


Morris Machine Tool Co., Inc., 933 Harriet 
St., Cincinnati 3, Ohio 
National Automatic Tool Co., Inc., S. 7th and 


N. Sts., Richmond, Ind. 
Snyder Tool & Engrg. Co., 
Detroit 7, Mich 
South Bend Lathe Works, South Bend 22, Ind 
Western Machine Too! Works, Holland, Mich 


DRILLING MACHINES, Radial 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N. Y. 

American Tool Works Co., 
Ave., Cincinnati, Ohio 

Burg Tool Mfg. Co. Inc., Gardena, Calif. 

Carlton Mch. Tool Co., 2961 Meeker St., Cin- 
cinnati 25, Ohio 

Cincinnati Bickford Div., Oakley, 
Ohio 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio 

Cincinnati Lathe & Tool Co., Marburg Ave., 
Cincinnati 9, Ohio 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Cosa Corp., 405 Lexington Ave., New York 
17, N. Y. 

Foote-Burt Co., 1300 St. Clair Ave., Cleve- . 
land, Ohio 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Hartford Special Machinery Co., 
stead St., Hartford, Conn 

Morris Machine Tool Co., Inc., 
St., Cincinnati 3, Ohio 

Russell Holbrook & Henderson, Inc 
son Ave., New York 17 Y 

Western Machine Tool Works, Holland, Mich 


3400 E. Lafayette 


Pearl and Eggleston 


Cincinnati, 



















287 Home- 
933 Harriet 


292 Madi- 


DRILLING MACHINES, Sensitive 


Atlas Press Co., 20108 N. Pitcher, Kalamazoc 
Mich 

Avey Drilling Machine Co 
Covington, Ky 

Baker Brothers, Inc 
10, Ohio 

ie ig Forge Co., 490 Broadway, Buffalo 


25 East Third St 


1000 Post St., Toledo 


Burg Tool Mfg. Co., Inc 

Cincinnati Bickford Div 
Ohio 

Cincinnati Lathe & Tool Co 
St., Cincinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave, New York 
17.N. Y . 

Delta Power Too! Di 
Pittsburgh, Pa 

Edlund Machinery Co. Di 

Foote-Burt Co., 130 
land &, Ohio 

Fosdick Mch. Tool Co., 1638 Blue Rock St 
Cincinnati 23, Ohio 

Hamilton Tool Co., 834 S. 9th St., 


Gardena, Calif 
Oakley, Cincinnati 


3207-3211 Disney 


400 N. Lexington Ave 


Hamilton 


io 

Henry & Wright Div., Hartford, Conn 

Leland-Gifford Co., Box 989, Worcester, Mass 

Levin & Son, Inc., Louis, 3610 So. Broadway 
Los Angeles, Calif 


National Automatic Tool Co., Inc., S$. 7th and 
N St., Richmond, Ind 
Snow Manufacturing Co., Bellwood, Illinois 


South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Townsend, H. P., Mfg. Co., Elmwood, Conn 

Wales-Strippit Corp., North Tonawanda, N. Y. 

Western Machine Tool Works, Holland, Mich 


DRILLING MACHINES, Universal Radia! 


Acukauna Machine & Foundry Div.. Giddircs 
& Lewis Machine Tool Co., Kaukgusc, W 


DRILLING MACHINES, Upright 

Aaron matey Co., Inc., 45 Crosby St., New 
York 12, N 

Avey Drilling Machine Co 


25 East Third St b 
Covin Broth Ky. 


o—- —, Inc., 1000 Post St., Toledo 
eT, w F. & John Co., Rockford, III 
Buffalo Forge Co., 490 ‘ Broadway, Buffalo 
iA . 
Burg Tool Mfg. Co. Inc., Gardena, Calif. 
Cincinnati Bickford Div., Oakley, Cincinnati 


Ohio 
Cincinnati Lathe & Too! Co., 


Marburg Ave 
Cincinnati 9, Ohio 


Cosa Corp., 405 Lexington Ave., New York 
rm, A 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. ¥. 


(Continued on page $20) 






locate 
RIGHT ON THE NOSE! 


WITH UNIVERSAL $8 44 LOCATING 
Si oPINs 














The accuracy of Universal 

Locating Pins assures you quick, 

accurate alignment in production 
operations. They are hardened and ground 
and held to close tolerances. All 

standard sizes—of round or relieved 

—in press fit, threaded or lock screw 

types including rest buttons are 

stacked and available te: 

immediate delivery a 


a fraction of the cost of 


7 ordinary tool-room 
a 


pins. Write today for new 
98 page catalog 
showing the complete line of 


Universal quolity product: 


y 4 


f UNIVERSAL 

FRANKENMUTH 2, 
ENGINEERING! Jcuican 
COMPANY 


19% 


For more information fill in page mumber on Inquiry Card, on poge 257 MACHINERY, March 1957—31S 
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TINY... 


AND TOUGH TO 
PRODUCE 


INTRICATE FORMING IS AUTOMATIC 
ON A NILSON 4-SLIDE 


Small wire and ribbon metal forms shown here in actual size are 
typical examples of modern precision production on a Nilson #00 
4-Slide. Compact in size, this 4-Slide produces up to 375 pieces 
per minute in material not exceeding .040 dia. and 3” in blank 
length. Easy access to tooling, accurate feeding to within .003, 
and rugged construction assures years of precision forming. 


1 Mercury Switch Part... .014” x.019" platinum wire, formed with 
tolerances within .001" on over-all length. Production rate, 175 per 
minute. 


2 Electrical Contact . . . .0076’'x .0030" wide phosphor bronze 
formed at a production rate of 200 per minute. 
3 Swivel Part.... 


formed with tolerances within .008", 
Production rate, 300 per minute. 


025” brass wire. Heading operation includes eye 
shank within .003 tolerance. 


4 Leadwire . . . .026" soft tinned copper wire formed at a rate of 
140 per minute with two 7/64” diameter windings. 


5 Contact Part... 
per minute. 


.010" x 98° wide phosphor bronze formed at 175 


Nilson makes a complete line of versatile 4-Slides . . . accommodat- 
ing wire diameters up to 42", feed lengths up to 32’, and ribbon 
metal up to 3” width ... with press capacities ranging to 75 tons. 


Nilson provides specific forming recommendations from detailed 
information. Send for A. H. Nilson catalogs .. . the first step to 


increased production. 
~ YES; 
basil MACHINE COMPANY 


1518 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 


Automatic Chain Making Machines © Staple Forming Machines © Wire and Stock Reels ¢ Wire 
Straightening Equipment © Slide Feeds for Presses © Wire and Ribbon Stock Forming Machines 


320—-MACHINERY, March, 1957 





Fesdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 
Hartford Special padhinary Co., 287 Home- 
stead St., Hartford, Con 
Homestr 1. * Lareienent, ws 
ersoll Milling ‘Mch. co, Sand Douglas St., 
Rockford, Ill. 
Michigan Crill Head Co., Van Dyke, Mich. 
National Automatic phy Co., Inc., S. 7th and 
St., Richmond, 
a -Jacobson mip Co., 2135 Kishwau- 
ee St., Rockford, 
me. Sennen Bellwood, il. 
South Bend Lathe vorks, Inc., 425 E. Madison 
St., South Bend 
Wales-Strippit Eee. Metorth Tonawanda, N. Y 
Western Machine Tool Works, Holland, Mich. 


DRILLS, Center 


— wee Corp., 112 Dearborn Ave., Be 

oit 

Chicago-Latrobe Twist Drill Works, 411 W 
Ontario St., Chicago, Ill. 

Circular Tool ‘Co. , Inc., 765 Allens Ave., Prov 
idence 5, R. |. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., Des Plaines, til. 

Greenfield Tap & Die ‘Corp. 

National Twist Drill & 


Mich. 

Threadwell Tap & Die Co., 16 Arch St., Green 
field, Mass. 

Whitman & Barnes, 40600 Plymouth Rd 
Plymouth, Mich. 


be Seen. Mass. 
Co., Rochester, 


DRILLS, Core 


Ace Drill Corp., Adrian, Mich. 

Besly-Welles Corp., 112 Dearborn Ave., Be 
loit, Wis. 

Chicago-Latrobe Twist Drill Works, 411 W 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

National Twist Drill & Ti. Co., 


Mich. 
Scully-Jones & Co., 1906 Rockwell St., Chi- 
cago 
Star Cutter Lo. 34500 Grand River, Farm- 
ington, 
“1220 Woodward Heights Bivd., 


Wesson Co. 
40600 Plymouth Rd., 


Rochester 


Ferndale, Mich. 
Whitman & Barnes, 
Plymouth, Mich. 


DRILLS, Deep Hole, Gun 

Ace Drill Corp., Adrian, Mich 

re we Corp., 112 Dearborn Ave., Be- 
oi 

Chicago-Latrobe Twist _ etenien 411 WwW. 
Ontario St., Chicago 10, 

Greenfield Tap & Die Pt on Mass. 

— Twist Drill & Ti. Ge., Rochester, 

Star Cutter Co., Farmington, Mich. 

Whitman Barnes, 40600 Plymouth Rd. 
Plymouth, Mich. 


DRILLS, Oil Hole, Oil Tube 


aa Corp., 112 Dearborn Ave., South 
eloit 
Ch icago-Latrobe Twist ta Works, 411 W. 
Ontario St., a os 
Cleveland Twist ae "542 E. 49th St., 
ma land | 
1 Co., Des a Mt. 
Greenfield Tap & Die Corp. Greenfield, Mass. 
National Twist Drill & Ti. Co., Rochester, 


Mich. 
Whitman & Barnes, 40600 Plymouth Rd. 
Plymouth, Mich. 


DRILLS, Portable Electric 
Chicago Pneumatic Tool Co., New York 17, 


Ingersoll-Rand Co., 11 Broadway, New York 
Thor Power Too! Co., Aurora, II! 


DRILLS, Portable Pneumatic 
Chicago Pneumatic Tool Co., New York 17 


Ingersoll-Rand Co., 11 Broadway, New York 
Thor Power Too! Ce., Aurera, Ill. 














that tough production part has Gage Characteristics, 
try the Van Keuren Precision Lapping Service -- 


The Van Keuren Co. laps optical flats to an accuracy 
000001”, gage blocks to .000004”, plug gages to 
000010”. Your job may not be this precise, but it’s a safe 
bet that VK skills can save you money on lapping prob- 
lems involving size, flatness, parallelism or fine surface 
finish. If that tough production part has at least one gage 
characteristic, ask for a quotation from VK. 

We lap flat and cylindrical work in both metals and 
non-metals. Sealing rings and plates for pumps and pres- 


F 


ae 


toe 


sure devices, precision pins, spacers, pistons, punches, 
carbide pivots, valve parts, instrument components and 
parts for testing inspection equipment, are among the 
customer items handled economically here in our plant. 

If you require lapped or polished surface finishes in the 
order of .5 to 5.0 RMS, or dimensional tolerances from 
000001” to .0001”, The Van Keuren Co. can probably 
help on the problem. The “rule of thumb,” as suggested 
above, is “at least one gage characteristic.” 


— os 


Send for a copy of the new, 258-page Van Keuren Catalog and Handbook No. 36 containing 
valuable technical and engineering information on measuring problems and methods. Address: 


178 WALTHAM STREET, WATERTOWN, MASS. 


Optical Flats... 
Gage Blocks . . . 
Setting Disks . .. 
Carbide Plug Gages .. . 


38th YEAR 


Light Wave Equip 
Wire Type, Taperlock and Trilock Plug Gages . . . 
Thread Measuring Wires 

Carbide Pivots . 


Light Wave Micrometers . . . 
Master 
. Gear Measuring Wires... 

Precision Lapping Service. 





For more information fill in page number on Inquiry Card, on page 257 
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DRILLS, Rachet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., oe. Hi. 
Sesly-Welles Corp., 112 Dearborn Ave., Beloit, 


is. 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Greenfield Tap & Die Sorp.. Greenfield, Mass. 

— Twist Drill & Tool Co., Rochester, 

ich. 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


DRILLS, Subland 


Ace Drill Corp., Adrian, Mich. 

Besly-Welles Corp., 112 Dearborn Ave., South 
Beloit, Ill. 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago 10, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St 
Cleveland 14, Ohio 

DoAl!l Co., Des Plaines, III. 

Greenfield Tap & Die Corp., Greenfield, Mass 

—— Twist Drill & Tool Co., Rochester, 
Micn, 

Star Cutter Co., 34500 Grand River, Farming- 
ton, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 





DRILLS, Twist, High-Speed Steel, Carbon 
Steel 
Ace Drill Corp., Adrian, Mich. 


“All he did Was suggest a we Corp., 112 Dearborn Ave., Be- 


Chicago-Latrobe Twist Dril; Works, 411 W. 
Ontario St., Chicago, Ill. 


Chicago-Latrobe Gun Drills...” | ceese.ate as 122 & «om 


DoAll Co., Des Plaines, Iii. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
National Twist Drill & Tool Co., Rochester, 


More than one production man has pulled his shop | _, Mich 


anette h by di : : Thor Power Tool Co., 175 N. State St., Aurora 
ou . . 
or a voug spot y iscovering that Chicago Threadwell Tap & Die Co., 16 Arch, Green- 


Latrobe gun drills offered a new and practical way | wield. Moss ky 
arnes, 


to do certain difficult drilling jobs. Consult your Plymouth, Mic 

Chicago-Latrobe distributor. He’s had wide experi- 

ence in this specialized field, and he has a C-L Service 

Engineer available to him who rates as the final | ORILLS. Twist, Corbide, Carbide-tipped 
Ace Drill Corp., Adrian, Mich. 


authority on gun drilling. Allegheny Ludium Steel Corp., Oliver Bldg 
! . 


Besly-Welles Corp., 112 Dearborn Ave., Be- 
loit, Wis. 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, Ill. 

Heller Tool Co., Newcomerstown, Pa 

National Twist Drill & Tool Co., Rochester 


Mich. 
bie Power Tool Co., 175 N. State St., Aurora 


Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 


DRILLS, Wire 


Ace Drill Corp., Adrian, Michigan 
Besly-Welles Corp., 112 Dearborn Ave., Beloit 


Wis. 
Chicago-Latrobe Twist Drill Works, 411 W 
Ontario St., Chicago, Ill. 
Cleveland Twist Drill Co., Cleveland, Ohio 
Greenfield Tap & Die Corp., Greenfield, Mass 
= Twist Drill & Tool Co., Rochester 
ich. 
Whitman & Barnes, 40600 Plymouth Rd 
Plymouth, Mich. 


DRILLS » REAMERS - CARBIDE TOOLS + COUNTERSINKS - COUNTERBORES + SPECIAL TOOLS 


©) CHICAGO+LATROBE 


DUPLICATING ATTACHMENTS—Scee 
Tracing Attachments 





417 W. . 
W. ONTARIO STREET + CHICAGO 10, ILLINOIS DUST COLLECTORS AND CONTROL 


SYSTEMS 
OFFICES AND WAREH 
DOUBLE CIRCLE ue ven «emee EHOUSES poe © ape pte. Co., °° ae ae 
° . ° angborn Corp., erstown, 3 
TOOLS IT + CHICAGO - LOS ANGELES Standard Electrical ool Co, 2500 River Rd., 
Cincinnati 14, Ohio 
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, HOURS THIS 


é 


PRECISION MACHINE 


EVERY, 


...including 
gun drilling operations 
on 4656 holes 


This MORRIS Model 322-S High Production he ult is a completely auto 


Machine produces 97 refrigeration compressor machine, designed using 


crankshafts per hour at 80°, efficiency. In each 

part it automatically drills 11 holes, varying in 

diameter from 3 

one hole 434” deep, are drilled using gun drill- 
4 g& 


. i 
125” to .375”. Six holes, including 
; sh 1 > ity 5 ) shine ] > 
ing techniques. In addition, the machine mills one 


end slot and one chordal flat on the shaft. 


he production-bo¢ suing al d cost- 
; aving itages of MORRIS Unit-Type High 
These Operations are coordinated through use nection Machine Tools. WRITE TODAS 


of a MORRIS basic center column machine, jetailed literature. or outline vour produc- 
taade bake alu . Makae 4 \ aM 
inne : a AR” di es ._-ctation i ; 2 ‘ 
equipped with a 48" dia. tat le, a 12 tation ion problem for analysis by MORRIS engineers. 
automatic indexing mechanism, and 16 MORRIS 


AIR-OIL-Matic and Cam-Matic Drill Units. 


See our insert in 


Sweet’s Machine Tool File 


For more information fill in page number on Inquiry Card, on page 25? MACHINERY, March, 1957—323 
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ELECTRICAL DISCHARGE MACHINES 


—See Disintegrators 
ENGRAVING MACHINES 
~" core. 405 Lexington Ave., 


Gorton, Geo., Mach., 1321 Racine St., 
Wis. 


New York 


Racine 


EXPANDERS, Mechanical, Hydraulic 
>< | Mach ne Wks Inc 5454 N Walcott 
“hicago 40. Illinois 


EXTRACTORS, Screw 

Chicago-Latrobe Twist Drill Wks., 411 W 
Ontario St., Ch ~ pe 10, Ul. 

Cleveland Twi ist Drill 1242 E. 49th St 
Cieveiand 
reentieia 

Williams & Co., J. H. 
faio 7, N. Y. 


n 


fos & Die Corp., Greenfield, Mass 
400 Vulcan St., Buf- 


FACING HEADS 
ee. Brothers, Inc., 1000 Post St., Toledo 


0, Ohio 
Cross Co., 3250 Bellevue, p, pave 7, Mich. 
Davis Boring Tool Div. Giddings & Lewis Mch 
Tool Co.. Fond du Lac Wis. 
G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool oe, Fond du Lac, Wis. 
Hartford Special ‘Machinery Co., 287 Home- 
stead St., Hartford, Conn i 
Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 
Michigan Drill Head Co., Van Dyke, Mich. 
Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 
outs Forge Co., 490 Broadway, Buffalo 


FEEDERS, Vibratory 
Perry Equipment & Eng. Co., Erie, Penna 








WHAT... 
NO UNIVERSAL 
DRILL 
BUSHINGS? 


stock for immediate delivery. 


eet 
macro 
im 
rr 


up to 1%” 





bushings. Machined from finest quality 
steel, Universal bushings have super-finished bores which lengthen tool 
life and reduce bushing wear over long production runs. 
Knurled heads provide quick, sure grip. Blended 
radii on top-inside diameters help prevent tool hang-up 
and breakage. Standard sizes and lengths in 


FREE UNIVERSAL SELECTOR. Gives all 
engineering data for selection of 
all types and sizes of drill bushings 
drill size. Send request 
on your company letterhead. 


UNIVERSAL ENGINEERING CO. 


Pn 


Wherever there are holes 
to drill using jigs or fixtures, 
it pays to specify Universal drill 


FRANKENMUTH 2, MICHIGAN 
198 
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FILES, Band 
DoALL Co., Des Plaines, Ill. 


FILES, General-purpose, Swiss Pattern 

DoALL Co., Des Plaines, Iil. 

Heller Tool Co., Newcomerstown, 

Simonds Saw & Steel Co., 470 tele St. 
burg, Mass. 


Fitcn- 


FILES AND BURRS, Rotary 


DoALL Co., Des Plaines, Ill. 
Heller Tool Co., Newcomerstown, Ohio 
= & Whitney Co., Inc., West Hartford, 
nn. 
Simonds Saw & Steel Co., Fitchburg, Mass. 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 


FILING MACHINES 
Cieege Pneumatic Tool Co., New York 17 


DoALL Co., Des Plaines, ie. 
Olliver Instrument Co., 1410 E. Moumee St. 
Adrian, Mich. 


FILTERS, Coolant and Oil 


Semmes Drill Co., 814 Chestnut St., Rockford 

Hl. 

Commercial Filters Corp., Lebanon, Ind. 

DeLaval Separator Co., Poughkeepsie N. Y. 

Indiana Commercial Filters Corp., 28 South 
Ave., Lebanon, Ind. 

Industrial Filtration Co., 15 Industrial Ave., 
Lebanon, Ind 

Marvel Engineering Co., 7227 N. Hamlin Ave 
Chicago 45, lll. 


FINISHES, Machine and Metal 


Lowe Bros. Co., Dayton, Ohio 


FLAME-HARDENING MACHINES 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Gleason Works, 1000 University Ave., Roch- 
ester 3, N. Y. 


FORGING HAMMERS, Steam and Air 


Chambersburg Engrg. Co., Chambersburg, Pa 
Erie Foundry Co., Erie, Pa. 


FORGING, Machines, Headers, 
Upsetters 

Ajax Mfg. Co., Euclid, Cleveland 17, Ohio 

Bliss, E. wf Co., 1375 Raff Rd. S. W., Can- 
ton, Ohi 

Hill p Prom ‘co. 1201 W. 65th St., 
2, Ohio 


Cleveland 


FORGINGS, Drop 


Bethlehem Steel Co., 
lehem, Pa. 

Crucible Steel Co. of America, Henry W. Oli- 
ver Bidg., Mellon Square, Pittsburgh 22, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 

“ee J. - & Co., 400 Vulcan St., Buf- 
alo 


701 East Third St., Beth 


FORGINGS, Hollow-Bored 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem 
Mueller Brass Co., Port Huron, Mich 


FORGINGS, Press 


Bethlehem Steel Co., 
lehem, Pa. 

Bridgeport Brass Co., Bridgeport, Conn 

Cleveland Punch & Shear Works’ Co., "3917 St. 
Clair Ave., oven 14, Ohi 

a aioe Div., A. B., 142 'N. ra St., York 


Minster Mch. Co., Minster, Ohio 
Mueller Brass Co., Port Huron, Mich 


701 East Third St., Beth 
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Revere Cooper & Brass, !nc., 230 Park Ave., Scherr, George Co., Inc., 200 Lafayette St GAGES Machinists’ Hand, including 
U rg 17, N. Y. (die-pressed) New York 12, N. Y “ Center Cutter Clearance, Drill Point, 

. S. Steel Corp., Pittsburgh, Pa. Standard Gage Co., Inc., Poughkeepsie, N. Y - 7 nce, 7 
Starrett, The L. S., Co., Athol, Mass Drill Size, Planer, Radius, Screw Pitch, 


Taper, Telescoping Thickness 


Br Sharpe Mfg. Co., Providence, R. | 
FORGINGS, Upset ’ Brown & Sharpe Mfg. C Providence 
Bethlehem Sree! Co., 701 East Third St., Beth- GAGES, Electric Comparator GAGES, Multiple Inspection 
lehem, Pa. , ; 4 rc 
New Departure Div., Bristol, Conn. Brown & Sharpe Fs Co, Providence, R. | Federal Products Corp., 1144 Eddy St., Prov 
Vanadium-Ailoys Steel Co., Latrobe, Pa. eee. is ee ee ee . idence 1, R. I. 
Williams J. H & Co., 400 Vulcan St., Buf- ederal Products Corp., 1144 Eddy St., Prov Pratt & Whitney Co., Inc., West Hartford 


dence I, Con 
falo 7, N. Y. General Electric Co., Schenectady, N. Y. Sheffield Corp., Box 893, Dayton 1, Ohio 


— & Whitney Co., Inc., West Hartford 
caeace, GAGES, Plug and Ring 
: Sheffield Corp., Box 893, Dayton 1, Ohio 
FORMING MACHINES, Cold-rolling * . Besly-Welles Corp., 112 Dearborn Ave., Beloit 
Cincinnati pitting Machine Co., Process Ma Wis. 
chinery Div., Cincinnati 9, Ohio Brown & Sharpe Mfg Co rovi “3 R 
Ferracute Machine Co., Bridgeton, N. J — Dearborn Gage Co., 22038 Beech t., Dear- 
Hannifin Corp., 501 §. Wolf Rd., Des Plaines, GAGES, Grinding _ born, Mich. 
Ww 7 ¥ DoALL Co., Des Plaines, Ill 
Hartford Special Machinery Co., 287 Home Federal Pre ‘a7 Corp., 1144 Eddy St., Pr 
stead St., Hartford, Conn dence 1, R. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Eng. Corp., 470 Woodward Ave 
Buffalo, N. Y 
Michigan Tool Co 7171 E. McNichols Rd 
Detroit 12, Mich 
Niagara Mch. & Tool Works, 637 Northland 
Ave., Buffalo, N. Y 
Yoder Co., 5500 Walworth, Cleveland, Oh 


FORMING MACHINES, Multiple-slide \\ r \ =i | ® 
— Co., 1700 Stratford Ave., Strat- \ h \ | } , 
Balaatnd ine-dtam Iton Corp., Lima-Hamilton 1S - in AI I J) J) i i! Y 


Div., Hamilton Ohio , 
Pa er ee ee ee The SUPER SENSITIVE, SMALL-HOLE, PRECISION DRILLING MACHINE 


Chambersburg Engrg. Co., Chambersburg, Pa 


wvcoae 36, Tih “Corp. 6499 W. 65 St., Chi- With capacity of .004” to %,” in all drillable 1 

cag - 3 

Cosa Co 405 Lexington Ave., New York materials, and spindle speeds from 840 to 9300 
17, Y. snfinitel : 

Dreis - Krump Mfg. Co., 7416 Loomis Blvd R.P.M. infinitely variable in two speed ranges .. . i 
Chicago 36, Ill oa : ich th : t 

Nilson, A. H. Machine Co., Bridgeport, Conn this is the machine which the precision industries 

U. S. Tool Co., Inc., 255 North Main St., Am- rely upon to handle the ‘heart-break jobs.” 


pere, N. J. ‘ 
for the finest wall l 


2 . , 
/ (Continued on page 326) 

















FORMING TOOLS or Tool Blanks 

Brown & Sharpe Mfg. Co., Providence | 

Haynes Stellite Div., Union Carbide Pe Carbon 
Corp., 30 E. 42nd St., New York ae. 

Kennometal, inc., Latrobe, Pa. 

National Broach & Mch. Co., 5600 St. Jear . A 
Ave.. Detroit 2. Mich. Three companion drills, 

Wesson Co., 1220 Woodward Heights Blvd each built to the same 
Ferndale, Mich 





accuracy but differing 
in drive, speed range, 








FURNITURE, Shop 


tandard Pressed Steel Co., Jenkintown, Pa 





and clearances, to 
cover the full range 
of special precision 








GAGE BLOCKS sania ' 
Brown & Sharpe Mfg. Co vidence, R. | 
Dearborn Gage Co., 048 ‘heash St., Dear- “FF 
born, Mich PPER... | 
DoAll Co., 254 N. Laure! Ave., Des Plaines, ||! AND A TAPPER . 
Prott & Whitney Co., Inc.. West Hartford 4 ‘ . 
Conn with capacity from = 
Scherr, George, Co., Inc., 200 Lafayette St ” Vad 
New York 12 N. Y O34" x 120 to YQ ‘ 
24... and a ‘‘reserve 


of accuracy.” 





GAGES, Air Comparator 


Federal Products Corp., 1144 Eddy St., Provi- 
dence | 

Pratt & Whitney Co., Inc., West Hartford 
Conn. 

Scherr, George Co., Inc., 200 Lafayette St 
New York 12, N. Y 

Sheffield Corp., Box 893, Dayton 1, Ohio 





You will want full information about the Hamilton 
Line of precision drilling and tapping machines. 
And we will be glad to furnish it. 

GAGES, Automatic Sorting Ask for our 
Federal Products Corp., 1144 Eddy St., Provi- 


fence 1, R. |. FREE 
BULLETIN NO. 2488 

















GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 
Ames, B. C., Co., Waltham 54, Mass THE HAMILTON TOOL COMPANY 


Brown & Sharpe Mfg. Co., Providence, R. » f r oF ) J ; 834 South Ninth Street 

Bryant Chucking Grinder Co., Clinton St. ‘ sag o 4 HAMILTON, OHIO 
Springfield, Vt. ° A Ea lhew Mand AB. tthe. hens F 

Comtor Co., 47 Farwell St., Waltham 54, Mass 

Dearborn Gage Co., 22038 Beech St., Dear- 
born, Mich. 

DoALL Co., Des Plaines, III. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence I, R. |. 

Lufkin Rule Co., Saginaw, Mich. 
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Greenfield Tap & Die Corp., Greenfield, Mass 

Hanson-Whitney Co., 169 Bartholomew Ave 
Hartford 3, Conn. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex 
Detroit 32, Mich. 

Pratt & Whitney Co., Inc., West Hartford 


Conn. 
Scherr, George Co., Inc., 200 Lafayette St 
New York 12, N. Y 
Sheffield Corp Box 893, Dayton 1, Ohio 
Standard Gage Co., inc Poughkeepsie, N. Y 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass 


Van Keuren Co., Watertown, Mass 
Winter Bros. Co., Rochester, Mich 


GAGES, Pressure, Air and Hydraulic 


Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich 


GAGES, Roll Thread Snap, Adjustable 
Snap 


Federal Products Corp., 1144 Eddy St., Prov- 
idence I. 


Greenfield Tap & Die Corp., Greenfield, Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Gage Co., Inc., Poughkeepsie, i F 

Threadwell Tap & bie Co., 16 Arch St., Green- 
field, Mass. 


GAGES, Surface Roughness 


DoALL Co., Des Plaines, Ill. 
Sheffield Corp., Box 893, Dayton 1, Ohie 





GRAYMILLS Sacey@ 


aUilame aque: 
Carbide-Cutting Abrasive 


Slurry Day In--Day Out \ 5 


NO TROUBLE 


YOU GET THE SAME ABRASIVE PROOF 
CONSTRUCTION WITH BALANCED FLOATING 
IMPELLER DESIGN WHEN YOU SPECIFY 
GRAYMILLS PUMPS FOR YOUR MACHINES 


a 








Thousands of Graymills Superflo Pumps are in continuous use, 
pumping abrasive slurries, ground glass, lens polishing rouge, 
enamels, lacquers and degreasing solvents. 

They stand up because they’re built for most tortuous applica- 
tions. They resist wear and binding because the impeller floats ona 
cushion of liquid—no metal to metal contact, no seals, no packing. 

Compared to such jobs as these, pumping coolants is a cinch. 


You can count on smooth, quiet performance— 
They’re DEPENDABLE! 


long life. 


abundant volume— 


Sold by leading Industrial Distributors everywhere. Graymills 
representatives near you are ready to help with special problems. 


Graymills Corporation, 3761 N. Lincoln Ave., Chicago 13, Ill. 42 


WRITE FOR 
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THIS NEW CATALOG 


showing standard and JIC model 
centrifugal and gear type 1/25 to 
¥, H.P. Pumps, Pumping Units, 
Accessories and helpful selection 





GAGES, VERNIER, Height, Depth, Geer 
Tooth 


Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Des Plaines, Ill. 

Federal Products Corp., 1144 Eddy St., Prov- 
idence 1, R. |. 

Starrett Co., L. S., Athol, Mass. 


GASKETS 

Garlock Packing . Paimyra, N. 

Houghton & Co., E. F., 303 W. Lehigh Ave. 
Philadelphia 33, Pa. 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 

Bilgram Gear & Mch. Works, 1217-35 Spring 
Garden St., Philadelphia, i 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich 

Gleason Works, 1000 University Ave., Roches- 
ter 3 . 2 

Modern Industrial Engrg. Co., 14230 Birwood 
Detroit 4, Mich 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHECKING EQUIPMENT 

Brown & Sharpe Mfg Co., Providence, R. |}. 

Fellows Gear Shaper Co., Springfield, Vt. 

Gieason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Michigan Yool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Notional Broach & Mch, Co., 5600 St. Jean 

Detroit 2, Mich. 
, Holbrook & Henderson, , 292 Mad- 

ison Ave., New York 17, N. Y 

Scherr, George Co., 200 Lafayette St. 
New York 12, N. Y 

GEAR CUTTING MACHINES 


Bevel and Spiral 


Hanson-Whitney Co., 
Hartford 3, Conn. 

Scherr, George Co., Inc., 
New York 12, N. Y. 


169 Bartholomew Ave., 
200 Lafayette St., 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
< ‘wieemees Co., 1300 Rock St., 


Cone Drive Gear Div., 7171 E. McNichols Rd., 
Detroit 12, Mich 

Gleason Works, 1000 University Ave., Roches- 
ter 

Lees-Bradner Co., Cleveland, Ohio 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, 

Scherr George Co., a Boo “Lafayette .. 
New York 12, N. 


Rockford 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 
American eee Corp., 1232 Penn Ave., Pitts- 


burgh 22, 
Sarben-Colnen Co., 1300 Rock St., Rockford, 


il. 
Cosa e Corp. 405 Lexington Ave., New York 


falhete Gear Shaper Co., Jogeatele, Vt. 
—— Tool Co., 834 S. 9th St., Hamilton, 


Lees-Bradner Co., Cleveland, Ohio 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Russell, Holbrook & ean, Sa 292 Mad- 
ison Ave., New York 17, 


GEAR HONERS 


National Brooch & Mch. Ce., 
Detroit 13, Mich. 


5600 St. Jeen, 
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GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Gleason Works, 1000 University Ave., Roches 
ter 3, N. Y. 

Michigan Tool Co., 7171 E. McNichols Rd 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Detroit 2, Mich 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 


Gear Specialties, Inc., 
Chicago 47, Ill. 
Illinois Gear & Mch. Co., 2108 No. Natchez 
Ave., Chicago 35, Ill. 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N 

Stahl Gear & Mch. Co., The, 3901 Hamilton 
Ave., Cleveland 4, Ohio 


2635 W. Medill Ave., 


GEAR SHAPERS 

Fellows Gear Shaper Co., Springfield, Vt. 

Michigan Tool Co., 7171 E. McNichols 
Detroit 12, Mich. 


Rd 


GEAR SHAVERS 
Fellows Gear Shaper 
Michigan Tool Co 


troit 


GEARS, AND GEAR BLANKS, Non- 
metallic 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 
ncinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 


Diefendorf Gear Corp., Box 934, Syracuse 


Ilside, N. J 

ve. and G St., 
iladelphia, Pa. 
T 16th and Rock- 


rson, Jos & 


Hamilton Ave 


GEARS, Cut 

Automotive Gear Works 

O St., Richmond, Ind 

Bilgram Gear & Mch. Work 

Garden St., Philadelphia 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa 

Boston Gear Works, 14 Hayward St., Quincy 
71 Mass 

Cincinnati Gear Co., Wooster Pike and Marie 
mont Ave., Cincinnati, Ohio 

Cone Drive Gear Div., 7171 E. McNichols Rd 
Detroit 12, Mich 

Diefendorf Gear Corp Box 934, Syracuse 

Fairfield Mfg. Co., 2309 S. Earl Ave., Lafay 
ette, Ind 

Farrel-Birmingham Co., Inc., Ansonia, Conn. 

Gear Specialties, Inc., 2635 W. Medill Ave 
Chicago 47, Ill. 

Greaves Machine Too! Co. 2011 Eastern Ave 
Cincinnati, Ohio 

Horsburgh & Scott Co., 5114 Hamilton, Cleve 
land, Ohio 

linois Gear & Mch. Co., 2100 No. Natchez 
Ave., Chicago 35, Ill 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

New Jersey Gear Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J 

Philadelphia Gear Works, Erie Ave. and G St 
Philadelphia, Pa. 

Stah! Gear & Mch. Co., 3901 Hamilton Ave 
Cleveland 14, Ohio 

Verson Allsteel Press Co., 93rd St. & S. Ken 
wood Ave., Chicago, II! 


GENERATORS, Electric 

Allis-Chaimers Mfg. Co. Milwaukee, Wis. 

General Electric Co., Schenectady, N , 

Reliance Electric & Engrg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, Ohio 


GRADUATING MACHINES 
Gorton, Geo., Mch. Co., 1321 Racine St., Ra- 


cine, Wis. 


GREASES—See 
Greases 


Lubricating Oils and 


GRINDERS, Bench, Floor and Snag 

Deita Power Tool Div., 400 Lexington Ave 
Pittsburgh, Pa. 

Jones & Lamson Mch. Co., Springfield, Vt 

Mummert-Dixon Co., Hanover, Pa 

National Acme Co., 170 E. I3lst St., Cleve 
land 8, Ohio 

South Bend Lathe Works, South Bend 22, Ind 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Thor Power Tool Co., 175 N. State St., Aurora 

U. S. Burke Machine Tool Div Brotherton 
Rd., Cincinnati 27, Oh 


GRINDERS, Carbide Tool. 
Arter Grinding Mch. Co., 15 Sagamore Rd 
Worcester 


Delta Power T a 400 N. Lexington Ave 


Standard Electrical 


Rd., Cincinnati, Ohio 
Wesson Co 122 
Detroit 20 Mich 





A 

PORTABLE 
HEIGHT- 
ADJUSTABLE 
TABLE 


TRUCK 


* 
WORK BENCH 


for 
DIE TRANSFER 
. 


MACHINE FEEDING 
* 

ASSEMBLY AT 
BEST HEIGHT 

IN BEST LIGHT 


LIFTING 
e 
LOWERING 


a 
TRANSPORT 
of 
SHEETS 
PLATES 
BARS 
TUBES 
PIPES 
TOOLS 
DIES 
FIXTURES 
e 


COMPACT HEAVY 
LOADS 








UNOBSTRUCTED 
PERIMETER 


WORK FROM 
ANY SIDE 





For more information fill in page number on Inquiry Card, on page 257 


1g“: eae, 


PORTELVATOR 


The Handy HAMILTON Portable, Elevating Table 
MORE SERVICE for LESS MONEY 





than 


7 ANY Other Unit of Equipment 


ALL Recent changes and additions to the line provide greater 
capacities, new flexibility, many bonus features. 





Write for NEW, FREE Bulletin P-5604 


Address THE HAMILTON TOOL COMPANY 
834 South Ninth Street, Hamilton, Ohio 
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Product Directory 








Oliver Instrument Co., 1410 E. Maumee St., 


GRINDERS, Die and Mold Adrian, Mich 


—— Co., | New Bond St., 





Worcester 6 
2488-90 River 





Mass. 
Standord Electrical Tool Co., 
Rd., Cincinnati, Ohio 





GRINDERS, Knife and Shear 
GRINDERS, Drill Point A RS She tat Oe eee a 


Atlas Press Co., 20108 N. Pitcher, Kalamazoo Mattison Machine Works, Rockford, Ill. 
Mich. ; Mummert-Dixon Co., Hanover, Pa. 
Consolidated Mch. Tool! Div., 565 Blossom Rd. Standard Electrical Tool Co., 2488-90 River 





Cleveland 









Rochester 10, N. Y. Rd., Cincinnati, Ohio 
Delta Power a ahs 400 N. Lexington Ave. 
Pittsburgh 8, 
Oliver oo ah By Co., 1410 E. Maumee St GRINDERS, Portable Electric 






Adrian, Mich. 
Standard Electrical Too! Co., 
Cincinnati 4, Ohio 


GRINDERS, Face Mill 


Keorny & Trecker Corp., Milwaukee 14, Wis 
Mattison Machine Works, 545 Blackhawk Park 
Ave., Rockford, Ill 






2500 River Rd. ai md Pneumatic Tool Co., New York 17 





ae 8K Rand Co., 11 Broadway, New York 


Standard Electrical. vant Co., 2488-90 River 
Cincinnati 4, 
ie Power Tool Co, 175 N. State St., Aurora, 



















































WALKER makes a complete line of Demagnetizers, 
including the portable shown here. This demagnetizer is 


particularly well adapted for removing residual magnetism 





by rolling the unit slowly along the work. Other types are 





available, including hollow core demagnetizers. 





WALKER Demagnetizers are compensated so that the 





magnetic flux increases as iron comes into the demagnetiz- 





ing field. They can be arranged for production line by 





passing endless belt through aperture to carry work pieces. 





Made by the originators of the magnetic chucks 












0.S. WALKER Co. Inc. 


WORCESTER 6, MASSACHUSETTS 


Original Designers and Builders of Maguetie Chucks 
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GRINDERS, Portable Pneumatic 
Crsoy Pneumatic Tool Co., New York 17, 


11 Broadway, New York 


Cop. Madison, Wis. 
ool Co., Aurora, Ill. 


Ingersoll- gand Co., 
4, N. 


Modison-Ki 
Thor Power 


GRINDERS, Tap 
none § Corp., 1200 Oakman Bivd., Detroit 
ich. 


seam & Lamson Mch. Co., 160 Clinton St. 


Springfield, Vt. 


GRINDERS, Tool and Cutter 
A rome Co., 20108 N. Pitcher, Kalamazou 


Barber-Colman Co., Rock and Montague 
Rockford, Hil. 

Brown & Sharpe Mfg. Co., Providence, R. 

Cincinnati Milling and Grinding Mchs., Cin. 


cinnati Ohio 
Cots Corp, 405 Lexington Ave., New York 


Delta Pov fower ag Div., 400 Lexington Ave., 
wan = a Mich., Rove! Oak 3, 
r Shaper Co., 78 River ore 


ecuan a A Livingston Co., 336 Straight Ave., 
. Grand Rapids 4, Mic 
Gleason Works, | University Ave., Roches- 


ter 3. N. Y. 
1321 Racine St., Ra- 


Gorton, Geo., Mch. Co., 
cine, Wis. 
Homestrand, Inc., Larchmont, N. Y. 
Landis Yoo! Co., Waynesboro, Pa 
LeBlond, R. K., Mch. Tool Co. cMadison and 
Edwerds Rds., a 18. Ohio 
Mummert-Dixon Co., Hano 
Nations! Acme Co. 170 €. "Waist St., 
land 8, Ohio 
1 New Bond St., 
ass. 
Oliver Instrument Co., 1410 E. Maumee St 
Adrian, Mich. 
South Bend Lathe Wks., South Band 22, Ind 
1500 W. 


Thompson Grinder Co., Main St 
Springfield, Ohio 


«= 


Cleve- 


Worcester 6 








GRINDERS, Toolpost 
Cosa Corp., 405 Lexington Ave., 
i eA 


South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Standard Electrical Tool Co., 2488-90 River 

Rd., Cincinnati, Ohio 


New York 











GRINDING GAGES—See Gages, Grind- 


ing 


GRINDING MACHINES, Abresive Belt 

Delta Power Too! Div., 400 N. Lexington Ave.. 
Pittsburgh 8, Pa. 

Hartford Social Machinery Co., 287 Home- 


stead St., Harttord. Conn 
Hill yoy Co., 1201 W. 65th St., Cleveland 
Mattison Mch. Works Rockford, Ill. 
Standard Electrical Tool Co., 2488-90 River 
Cincinnati, Ohio 
Thor ‘Power Tool Co., 


Walls Sales Corp., 333 Nassau Ave., Brook 
lyn 22, N. Y. 


175 N. State St., Aurora 





GRINDING MACHINES, Broach 
Colonial Broach & Machine Co., P. O. Box 37, 


Harper Sta., Detroit 13, Mich. 
 % & Livingston Co., 336 Straight, 
Grand Rapids 2, Mich. 
34 Tower St., Hud- 
son, Mass. 
National Broach & Mch. Co., 5600 St. Jean 
Detroit 13, Mich. 
Grinder, 1534 W. Main, Springfield, 


Lapointe Mch. Tool Co., 


Ohio 





GRINDING MACHINES, Cam 
Landis Tool Co., Waynesboro, 


Pa. 
Norton Co., ‘New Bond St., Worcester 6 


Mass. 
Van Norman Mch. Co., 3640 Main St., Spring- 
field 7, Mass. 


GRINDING MACHINES, Centerless 

Bryant Chucking Grinder Co. Clinton St., 
Springfield, Vt. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 


(Continued on page 830) 




































() PORTAGE horizontal 
Boring, Drilling & Milling 
machines in operation at 


NATIONAL RUBBER 


National Rubber Machinery Company, manulecturers =a " 

of machinery and equipment for the Rubber and Plastics 

Industries, are really SOLD on Portage Mills. The 

excellent service of these mills are reported by the plant managers 

at Columbiana, Ohio and the Akron Division plant. This large installation 
certainly represents a vote of confidence for the performance of Portage 
Mills .. . and speaking of confidence . .. many leading manufacturers have 
come to realize that the ruggedness, versatility and low maintenance 
cost of Portage Mills makes them the best buy... and 

remember .. . their initial capital investment cost is less, without the 
sacrifice of quality. Write for complete information .. . TODAY. 








THE . witage MACHINE CO. 


1036 Sweitzer Avenue * Akron 11, Ohio 


Representatives in Principal Cities 
BUILDERS OF PRECISION MACHINE TOOLS, SPECIAL AND PRODUCTION MACHINERY SINCE 1916 
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Cosa Fore. 
17, is 





405 Lexington 

Heald » Co., 10 New 
ter 6, Mass. 

Lanes Tool Co., Waynesboro 
riplex Machine Tool Corp., 
York 6, N. Y, 

Van Norman Co., 











Landis Tool Co., 
Norton Co., 1 





Mass 
Van Norman Mch. Co., 











Aaron Machinery Co., 
York 12, N. Y. 





Worcester 
Brown & at, Mio. Caw 






Springfield, 


Springfield, 


Ave., New York Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9 
Bond St., Worces- Cosa Corp. 405 Lexington Ave., New York 
¢ Pa. Frauenthal Div., Muskegan, Mich. : 
75 West St., New Galimeyer & Livingston Co., 336 Straight, S 
W., Grand Rapids 2 Mich. 
Mass. Landis Tool Co., Inc., Waynesboro, Pa 


GRINDING MACHINES, Crankshaft 


Waynesboro, P 
New Bond S$ 


a. 
t., Worcester 


Mass 


GRINDING MACHINES, Cylindrical 
Inc., 45 Crosby St., 


Arter ——e oe — Co., 15 Sagamore Rd., 


Providence, R. 


New 


Norton Co., 1 New Bond St., 
Mass. 

Sheffield Corp., Box 893, Dayton 1, 

Standard Electrical — Co 
Cincinnati 4, Ohi 


Ohio 


6 Van Norman Co., 2640 Main St., Springfield 7 


Mass. 


GRINDING MACHINES, Disc 


Besly-Welles Corp., 
loit, Wis. 

Brown & Rates Mfg. Co., Providence, R. |. 

Deita Power — Div., 400 Lexington Ave. 

lL. Pittsburgh 8, 


Worcester 6, 


2500 River Rd., 


112 Dearborn Ave., Be 



































































Internal-Cylindrical 


GRINDER 



































This versatile produc- 
tion or tool room 
grinder can be used as 
prime equipment or as 
an auxiliary to larger 
machines. 









































Dual purpose — Inter- 
nal or Plain Cylindrical 
— by simply changing 
wheelheads. This low- 
priced grinder, de- 
signed for work where 
small-in-capacity ma- 


chine is needed, is 























proving an exceptional 
investment for many 
grinding operations. 










WORCES 







AGENTS IN 








lt will do the same for you. 


72a 3; 


ARTER GRINDING MACHINE COMPANY 


MASSACHUSETTS 


Jigmatic Automatic Tape Controlled Positioning Table © Rotary Surface Grinders 
*lat Circular Cutter Grinders @ Internal Grinders ® Cylindrical Grinders © Carbide Tool Grinders 


INDUSTRIAL CENTERS OF UNITED 


STATES AND CANADA 
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Gardner Machine Co., Beloit, Wis. 

Mattison Machine Works, Rockford, Wi. 

stenderd Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Cosa Corp., 405 Lexington Ave., 
i?, a. ve 


New York 
Gear Grinding Mch. Co., 3901 Christopher 
St., Detroit 11, Mich. 
Gleason bg 1000 University Ave., Roches- 
ter 3, 
Lees-Bradner Co., Cleveland, Ohio 
— Broach 5600 St. Jean 


ame Holbrook & Henderson, Inc., 292 Madi 
son Ave., New York 
Sheffield Corp., Box 893, ‘bien 1, Ohio 





GRINDING MACHINES, Internal 

Aaron Machinery Co., Inc., 45 Crosby St., 
York 12, x 2 

Arter Grinding Mch. Co., 
Worcester 5, Mass 

Bryant Chucking Grinder Co., 
Springfield, Vt. 

Cosa Corp., 405 Lexington Ave., 
EA. S&S 


New 
15 Sagamore Rd., 
Clinton St., 

New York 
Frauenthal Div., Muskegon, Mich 


Gallmeyer & Livingston Co., 336 Straight, $ 
W., Grand Rapids 2, Mich. 


Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Standard Electrical Tool Co., 2488-90 River 

Cincinnati, Ohio 
m.. Norman Mch. Co., Springfield, Mass. 
Wicaco Machine Corp., ayne Junction 


Philadelphia, Pa. 


GRINDING MACHINES, Jig 


Fosdick Mch. Tool Co., 1638 Blue Rock St 
Cincinnati 23, Ohio 
Gone & Livingston ce. 336 Straight, S 
Grand Rapids 2, Mich 
moore Special Tool Ca, Inc., 740 Union Ave. 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 


—- em. Inc., 1000 Post St., Tolede 
Cincinnati Milling we Grinding Mchs., Inc. 


Cincinnati 9, Ohi 


com © coe. 405 Landngton Ave., New York 


excell -O ia. 1200 Oakman Blivd., Detroit 
, Mich 

Jones & Lamson Mch. Co., Springfield, Vt. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 
Landis Too! Co., Waynesboro, Pa. 


GRINDING MACHINES, Surface 
Reciprocating 


Aaron ery Co., Inc., 45 Crosby St., New 
or , 

Brown & Shar Mfg. Co., Providence, R. |. 

Cincinnati Millin — Grinding Mchs., Inc., 


Cincinnati 9, ; 

Delta Power Toole Div. 400 Lexington Ave 
Pittsburgh, Pa. 

DoAll Co., Des Plaines, Ill. 

Elox Corp. of a's Royal Oak 3, 

yg ye hs Co., 13000 St. Clair P neg _—— 
a 

Golmeye & Livingston Co., ans ee Ave. 

., Grand Rapids 4, “" 
Gardner Machine Co., Beloit, 
Hill Py Co., 1201 W. esth St., 


‘ lo 

Homestrand, Inc., Larchmont, N. Y. 

Mattison Machine Works, Rockford, Ill. 

Norton Co., New Bond St., Worcester 6 
Mass. 

Reid Bros. Co., Inc., nn Mass. 

Thompson Grinder Co., 1860 W. Main St. 
Springfield, Ohio 

Van Norman Mch. Co., Springfield, Mass. 


Cleveland 


GRINDING MACHINES, Surface Rotary 


Arter Grindi Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. (Rotary) 
——- Corp. 112 Dearborn Ave.. Beloit 


(Continued on page 832) 


For more information fill in page number on Inquiry Card, on page 257 















Waldes Truarc Grooving Tool pays for itself 
with big savings on one small run! 


3 internal recesses cut in bores of 100 castings 


in 17.5 hours...including set-up time 





Elongated 
Spindle 
Assembly 


_Bottom 
Adaptor 




















GROOVE NO. 1 GROOVE NO. 2 GROOVE NO. 3 


The job shown above called for three grooves located 
at prescribed distances from center-line CL of bore A. 
Depth and location tolerances: +.0015”. 

Size and shape of the castings made nesting difficult 
for a boring bar operation. Exterior surfaces were un- 
machined, making alignment complicated. With two 
grooves over 7” from the housing’s open end, boring 
bar chatter could have caused costly rejects. 

To overcome these obstacles a Waldes Truarc Groov- 
ing Tool was equipped with an elongated spindle as- 
sembly and bottom adaptor. The tool was mounted in 
a drill press, the castings in a large vise. Grooves were 
then cut as follows: 

Groove No. 1: A locating shaft was inserted into 
bore A as a reference surface and the tool piloted into 
the housing until the bottom adaptor banked on the 
shaft. The tool is designed so that the cutter rotates in 


a neutral position until additional downward pressure 
is applied. It then moves into cutting position until pre- 
set groove depth is reached, after which the tool idles. 
Release of pressure returns the cutter to neutral so that 
the tool may be withdrawn. 

Groove No. 2: Plug 1 was inserted into the bore 
over the locating shaft and the tool again piloted into 
the bore. The groove was then cut the same way as 
Groove No. 1. 

Groove No. 3: Plug 2 was substituted for the first 
plug and the cutting operation repeated. 

All 300 grooves were held to prescribed tolerances. 
Set-up time: exactly 11 minutes. Operating time: 1050 
minutes for 100 castings. Rejects: none! 

No recessing problem is too tough for the amazingly 
versatile Waldes Truarc Grooving Tool. It’s so simple 
even unskilled labor can use it accurately. 


Write for a 20-page manual containing full information on Waldes Truarc Grooving Tool. 


WALDES 


GROOVING TOOL Pin 


U.S. Pat. 2,411,426. 


WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C. 1, N.Y. 


Waldes Kohinoor, Inc. 
47-16 Austel Pl., L. 1. C. 1, N. Y. 


Please send me your new 20-page technical manual 
on the Waldes Truarc Grooving Tool. (GT-2-53) 


Name e . 
Title 

Company 

Address 


me” ” eee We eee 
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Blanchard Machine Co., 64 State St., Cam 
bridge, Mass. 

Gardner Macnine Co., Beloit, Wis 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, III. 

National Acme Co., 170 E. 13]st St., Cleve- 
land 8, Ohio 

Norton Co., 1 New Bond St., 
Mass 

Thompson Grinder Co 
Springfield, Ohio 

Van Norman Mch. Co., Springfield, Mass. 

Walker, O. S., Co., Inc., Worcester, Mass 


Worcester 6 


1500 W. Main St 


GRINDING MACHINES, Thread 
Cosa Corp. 405 Lexington Ave., New York 
7, oe te 
x-Cell-O Corp., 1200 Oakman Bivd., Detroit 
2, Mich 
J nes & Lamson Mch. Co., Springfield, Vt. 
Machine Co. (Centeriess), Waynesboro 


She otfield i Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


n Machinery C Inc., 45 Crosby St. 
12, N. Y. 
Sharpe Mfg. Co., Providence, R. 
Milling and Grinding Mchs., 
9, Ohio 
405 Lexington Ave., New Yor 
N. Y. 
nthal D v., 
aoe yer & Livingston Co. 
V Grand Rapids 2. Mich. 
rton Mch. Co., Geo., 1321 Racine St., Ro- 
cine, Wis 
nes & Lamson Mch. Co., Springfield, Vt. 
Landis Tool Co., Waynesboro, Pa 
Norton Co., i New Bond St 
Mass 
Oliver Instrument Co. 
Adrian, Mich. 
Parker-Majestic, Inc 
troit, Mich 
Springfield Mch. Tool Co., 613 
Ave., Springfield, Ohio 


Muskegan, Mich. 
336 Straight, S 


Worcester é 
1410 E. Maumee St 


Joseph 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 
Besly-Welles Corp., 112 Dearborn Ave., Beloit, 


is. 

Brown & Sharpe Mfg. Co., Providence, R. |. 
DoAll Co., Des Plaines, Ili. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Metal Carbides Corp., Youngstown, Ohio 
Moore Special Tool Co., Inc., 740 Union Ave., 

Bridgeport 7, Conn. 
Norton Co., New Bond St., 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


Worcester 6, 


GRINDING WHEELS 

Besly-Welles Corp. tea ae Div.), 20 N 
Wacker Drive, Chicago 6, 

Blanchard Machine Co., 64 Stote St., Cam- 
bridge, Mass. 

Carborundum Co., Niagara Falls, N. Y 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cincinnati Milling Products Div., 

Ohio 

Cratex Manufacturing Co., 81 Natoma St., San 
Francisco, Calif. 

Delta Power Tool Div., 
Ave., Pittsburgh 8, Pa. 

— Co., 254 N. Laurel Ave., 
'. 

Gardner Machine Co., Beloit, Wis. 

Metal Carbides Corp., Youngstown, Ohio 

Norton Co., 1 New Bond St., Worcester 6 
Mass. 

Simonds Abrasive Co. Tacony and Fraley St. 
Bridgesburg, Philadelphia, Pa. 

Sterling Grinding Wheel Co., Tiffin, Ohio 


Cincinnati 


400 N. Lexington 


Des Plaines 


GROOVING TOOLS, Internal 

Scully-Jones & Co., 1906 So. Rockwell St 
Chicago 8, Ill. 

Wesson Co., 1220 Woodward Heights Bivd 
Detroit 20, Mich. 


HAMMERS, Drop—See Forging 
Hammers 


HAMMERS, Portable Electric 
Ingersoll-Rand Co., 11 Broadway, New Yor 


> i ve 
Thor Power Tool Co., Aurora, Ill. 


HAMMERS, Portable Pneumatic 

Chicago ge; Tool Co., 6 E. 44th St. 
New York, N. 

Ingersoll- -Rand why 11 Broadway, New York 


mY, 
Thor Power Tool Co., 175 N. State St., Aurora 
tu. 


HAMMERS, Power 

Chambersburg Engrg. Co., Chambersburg, Pa 

Edlund Mchry. Co. Biv. Cortland, N. Y. 

Erie Foundry Co., Erie, Pa 

Yoder Co., 5504 Walworth Ave., 
Ohio 


Cleveland 


HARDENING FURNACES 


General Electric Co., Schenectady, N. Y 


HARDNESS TESTERS 


Shore Instrument & Mfg. ae, 
Wyck Exp., Jamaica 35, N. 

Wilson Mechanical oer ig “& Inc., 230 
Park Ave., New York, N. 


90-35C Var 


HEAT-TREATING EQUIPMENT—See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-heating Equip- 
ment 


HOBS 
Barber-Colman Co., Rock and 
Rockford, Ill. 


(Continued on page 334) 


Montague 








BEST VALUES in U.S.A. 
STARRETT 


RADIAL DRILLS 


Outstanding New Machinery at low cost! 


$1. BUYS ANY MACHINE 


Upon Termination of 
3 Year Rental Plan 





37S te « §=$$1785. to $6985 











9 Model P-31/46 
$8,890. 


HOMMEL—OPSM—Optical Profile Grinder 


BED WAYS 


<a 


Suites from 12” 
to 67” avail 


Model PS-34/61 ~ 
Sliding bed gap lathe 


$12,990. 


OVERBECK—EXTERNAL and 
INTERNAL PRECISION GRINDERS 





AARON MACHINERY CO., INC. 
45 CROSBY ST., N.Y. 12 . 
Mineola, N.Y. 


DEPT. Y. e 
Branches at: Buffalo, N.Y. 





Liberal 


WA 5-8300 a 











Los Angeles, Calif. 


$3195.00 
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Your many demands for a high-speed light-duty sponse, and wide-angle work visibility make your 
radial are met —completely and economically —by shop more productive, more versatile. Variety of 
this new Gilbert 3 hp machine. Compare the fea- bases, runway mounting, or tables available. Get 
tures at the right with other radials of equal ca- all the details in Bulletin 255. 

pacity, and you see why the Gilbert is the best buy The Cincinnati Gilbert Machine Tool 


‘ ) 


in its class. Traditional Gilbert accuracy, fast re- 8346 Beekman Street, Cincinnati 2 





Product Directory 








Goddard & Goddard Co., Detroit, Mich. 

Hanson-Whitney Co., 169 

Hartford 3, Conn. 

Michigan Tool Co., 7171 E. MecNichols Rd., 
Detroit 12, 

National 


ison Ave., New York 17 
Star Cutter Co., 34500 bone River, Farm- 
ington, Mich. 


a Power Tool Co., Aurora, Illinois 


HOISTS, Electric 
ingerselt Rend Co., 11 Broadway, New York 
4,N. 


Bartholomew Ave., 


Mich. 
Twist Drill & Tool Co., Rochester, 
, Holbrook & Henderson, Ine., 292 Mad- 


HONING MACHINES 
Barnes Drill Co., 814 Chestnut, Pecteees, 
Fulmer, 231 Firs 
Bank Bldg. Cincinnati 2, Ohio 
Jes-Cal Co., Fraser, Mich. 
Micromatic Hone Corp., 
Detroit 4, Mich. 
Moline Tool Co., 102-20th S 
Sunnen Products. Co., 7900 M 
St. Louis 17, 
Van Norman Niche “te., 3640 Main St., Spring- 


Allen Co., 1 


field 7, Mass. 


HOISTS, Air 
Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 
ingares u-Rand Co., 11 Broadway, New York 
N 


HONING STONES 
Bares Drill Co., 814 Chestnut St., Rockford, 


Jes-Cal Co., Fraser, Mich. 
Norton Co., 1 New 


8100 Schooicraft, 


t., Moline, lil. 
anchester Ave., 


Bond St., Worcester 6, 


Mass. 
Sunnen eregucts Co., 7900 Manchester Ave.. 
St. Louis 17, Mo. 





























MITTS & MERRILL « 





TRIPLE THE USEFULNESS 
OF YOUR M eM 


KEYSEATER AND VERTICAL CUTTING MACHINE 


Simple modification greatly increases productive 
capacity of this versatile machine. 


An M & M Hydraulic Keyseater is not only a keyseater that cuts 
internal keyways up to 5” wide but a vertical cutting machine as 


well. Serrations, grooves, teeth—a wide 
variety of cuts can be rapidly made on this 
machine with only one simple modification 
— a work-holding table. This table is now 
available at moderate cost. If you now own 
an M & M Hydraulic Keyseater or are 


considering the purchase of a new keyseater f 


it will pay you to get the facts. Write 
for Bulletin 19 entitled, “Converting 
the M & M Keyseater into a com- 
bination Keyseater and Vertical 
Cutting Machine”. 

































































MM KEYSEATERS 
















Cuts internal 
keyways 









} 































Cuts internal forms 
i or shapes 









Cuts grooves 
and serrations 


Cuts any shapes 


AND VERTICAL CUTTING MACHINES 


64 Holden Street 


98 
e SAGINAW, MICHIGAN 
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HOSE 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y. 

Schrader’s Son, SS 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 
gen 8 ly a oy Corp., Eddystone Div., 
Philadelphia 42, 
Drill Co., ‘sls’ Chestnut St., Rockford, 


i. 
Bethiehem Stee! Corp., Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, 


Pa. 
Bliss, E. W., Co., 1375 Raff Rd., S. W., Can- 


— Ohio 
Cc rsburg Engr Se Co., Gomeeiee. 9 
Colonial Broach & Machine Co., P.O. Box 37, 
Harper Sta., Detroit 13, Mich 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
a + ee Co., 1160 Dublin St., Columbus 
» Ohio 
Elmes Eng. Div., Paddock Rd. & Tennessee 
Ave., Cincinnati, Ohio 
Erie Foundry Co., Erie, Pa. 
Farquhar, A. B., ‘Div. Oliver Corp., York, Pa. 
Hannifin Corp. 501 S. Wolf Rd., Des Plaines, 


Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

— bag I ere. Corp., Kenmore Station, Buf- 
‘alo 

— oe Head Co., Detroit 34, Mich. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit = Mich. 

“> & Merryweather snetinary Co., Penton 
Bidg., ee Ohi 

a a Co., 1569 W. Pierce St., Milwaukee, 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Snyder Tool & enero. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 11th St., Rock- 


ord, lil. 

Verson Allisteel Press Co., 93rd St. & S, Ken- 
wood Ave., Chicago, Ill. 

Vickers Incorporated, Div. of Sperry Rand 
Corp., 1402 Oakman ane.. a a Mich. 

Watson-Stiliman Co., Rose N. 

Wilson, K. R., Inc., 211 mill ‘St., Raids: N. Y. 


HYDRAULIC POWER UNITS OR 
TOOL HEADS 
Barnes Drill Co., yn Chestnut, Rockford 3, Ill. 
“— F. -— n Co., 201 §$. Waterford 
Rockford II 
E<Eal-o. \ outa 1200 Oakman Bivd., Detroit 


—- Corp., 501 S. Wolf Rd., Des Plaines, 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Michigan Drill Head Co., Detroit 34, Mich. 

—— Co., 1569 W. Pierce St., Milwaukee, 


is. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 
Vickers Incorporated, Div. of - ag Rand Cor- 
Detroit, Mich. 


poration, 1402 Oakman Blv 


INDEXING and SPACING EQUIPMENT 
Austin Industrial Corp., White Plains, * » A 


Brown & Sharpe Eon Toe Co. Providence, R. |. 

Eisler Engrg. ne., 750 South 13th St., 
Newark, 

Ettco Tool Zz" ‘Inc., 594 Johnson Ave., Brook- 
lyn 37, N. Y. 


Hardinge Bros., Inc., 1420 College Ave., EI- 
mira, A 

Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Kearney & LL ig Corp., 6784 W. Nationa! 
Milwaukee 14, 

Michigan Drill Head 0. Detroit 34, Mich. 

Morris, Robert E. . 06 Mamaroneck Ave., 
White Plains, nS 

Cnt Metric Tools, ie 137 Varick St., New 
or 

Sundstrond Mch. Tool Co., 2531 11th St., Rock- 
‘or ; 

Van Norman Mch., 3640 Main St., ring- 
field 7, Mass. tits 

Wadell Equip. Co., Clark, N. J. 

Western Machine Tool Works, Holland, Mich. 


INDICATOR BASES, Magnetic 


Brown & gs ay Co., 235 Promenade Si. 
beh en R. 
| Co., a’ A i. 
eons Corp., 289 Wells St., Greenfield, Mass. 
Starrett L. S., Co., Athol, Mass. 











Now! Thor power tools that think for thems ves! | 


ee 


AIR POWER tools with Thor Uni-Tork have external torque adjustments from 
10 to 100 inch-pounds. Thor No. 2 screwdrivers and nutsetters (illustrated) are 
equipped with Silentair mufflers which reduce exhaust noise by 75%. 
Uni-Tork tools remove operator judgement from fastener work. 


ELECTRIC POWER screwdrivers and nutsetters with Thor Uni-Tork meon 
longer service life, less wear and tear on the unit— infrequent torque odijust- 
ments, and quiet operation. Thor electric Uni-Tork tools can be purchosed 
from industrial distributors. Ask for a demonstration. 


4 kh : i 


Ch) f- J 
} ; an hs 


Now available in alt 


When Thor — pioneer manufacturer of 
power tools—developed air screw- 
drivers and nutsetters with sensational 
Uni-Tork, work with fasteners became 
as simple as turning on a light switch. 
Now Thor offers the same precision, 
effortless control of threaded fasteners 
in the popular “Silver Line” electric 
screwdrivers and nutsetters. 


Thor Uni-Tork tools mean increased 


production on the assembly line. 
When the desired preset torque is 
reached, Uni-Tork tools snap out of 
adjustment—no slipping or buzzing 
of clutch jaws. You get ease of opera- 
tion and automatic torque control. 
Just set and forget. Use Thor 


think for 


themselves. Thor Power Tool Co., 


Uni-Tork, the tools that 


Prudential Plaza, Chicago 1, Illinois. 


THOR POWER TOOL COMPANY, 


Branches in all principal cities 


For more information fill in page number on Inquiry Card, on page 257 
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INDICATOR LIGHTS—See Lights, 
Indicator 


INDICATORS, Dial 


Ames B. C., Waltham 54, Mass. 
Brown & ma Mfg. Co., Providence, R.|I. 
oo Co., 2 N. Laurel Ave., Des Plaines, 


reams Pretasts Corp., P. O. Box 1027, Provi- 
dence, R. 


2, 
Lufkin Rule fi) Saginaw, Mic 
National Automatic Tool Co., mS 7th-N. Sts., 
Richmond, Ind. 
Standard Gage Co., Inc., Poughkeepsie, N. Y 
Starrett, The L. S. Co., Athol, Mass. 


INDICATORS, Speed 


Brown & Sharpe Mfg. Co., Providence, R. |. 

General Electric Co., Schenectady, N. Y. 

Reliance Elec. & En rg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, Ohio 

Starrett, The L. S., Co., Athol, Mass. 


INDICATORS, Test 


Brown & Sharpe Mfg. =. 

Federal Products Corp, 
idence, R. |. 

National a Tool Co., S. 7th - N Sts., 
Richmond, 

Starrett, The y 7. Co., Athol, Mass. 


INDUCTION HEATING EQUIPMENT 


Cincinnati Milling & Grinding ghee. Inc., 
4701 Marburg Ave., Cincinnati 9 Ohio 
General Electric Co., ‘Schenectady, N. Y. 
io" Frequency Laboratories, Inc. Wood- 


3800 Harvard Ave., 


yf eg 


Ohio Cronkshoft Co., 
Cleveland, Ohio 
INSPECTING EQUIPMENT, Ultrasonic 
Curtiss-Wright Corp., Caldwell, N. J. 

INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Logansport Mch. Co., inc., Logansport, ind. 
Oilgear Co., 1560 W. Pierce St. Milwaukee 4 


Wis. 
Watson-Stillman Co., Roselle, N. J. 


R. 1. 
. ©. Box 1027, Prov- 





FERRACUTE OPEN-BACK INCLINABLES 


hay Joy ned comniete nee ir 


press of the 


toh mo 
jJoD m 


ster than other 


(Since 1863) 


it takes TVVO 


FERRACUTE “‘P”’ raged LINE 


Fixed or adjustable bed. Standard or deep 


hick I I n both open-back 
inclinables and “P” type punching presses (fixed o1 


jard or deep throat), we 


ire ir 


FERRACUTE MACHINE COMPANY 


ufacturers of 
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and Special 


Machinery BRIDGETON, N. J. 





JACKS, Planer—See Set-up Equipment 


JIG BORERS 


Aaron Machinery Co., inc., 45 Crosby St., New 
York 12, N. Y. 

American ‘4. Corp., 100 E. 42nd St., New 
York 17. 

Cong Corp., 405° Lexington Ave., New York 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Homestrand, ‘> Larchmont, N. Y. 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn. 

Scherr, orge Co., Inc., 200 Lafayette St., 
New York 2N. Y. 


JIGS AND FIXTURES 


Acromark Co. 9-11 Morrell St., Elizabeth, N. J. 
—_, Cyril Co., Aurora & Solon Road, Solon, 
io 

Columbus Die Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 

Metal Carbides Corp., Youngstown 12, Ohio 

Modern Industrial Engrg. Co., 14230 Birwood 
Ave., Detroit 28, Mich. 

Portage Mch. Co., 1025 Sweitzer Ave., Akron 


Sheffield Corp., 721 Springfield St., Dayton 1 
Ohio 


KEYSEATERS 


Baker Bros., Inc., 
roe 10, Ohio 

Bliss, Ww. Co., Canton, Ohio 

Cosa Corb, 405 Lexington Ave., New York 


Davis peueer Co., 405 Exchange St., Roches- 
ter 8, N. Y. 

Heller Tool Co., Heller Dr., 
Ohi 


io 
Mitts & Merrill, 1809 S. Water St., 
Mich. 


Station F, P. O. Box 10), 


Newcomerstown 


Saginaw 


KNURLING TOOLS 
4g). Bros. Tool Co., 5213 W. Armstrong 


Ave., Chicago 30, Illinois. 
Pratt & Whitney Co., Inc., West Hartford, 
P.O. Box 350, 


Conn. 

Reed Rolled Thread Die Co., 
Worcester 1, Mass. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 
i ¢ 


LAPPING MACHINES 


Cincinnati Milling & Grinding Mches., Inc., 
4701 Marbur Rew Cincinnati 9, Ohio 

Crane Packing 1800 Cuyler Ave., Chicago 
i. P ermee Ag biv.) 

DoAll Co., Des Plaines, Ill. 

yt -O cr. 1200 Oakman Bivd., Detroit 

Gleason Works, 1000 University Ave., Roches- 
ter, N. 

Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. 

Norton Co., 1 New Bond St., 
Mass. 

Size Control Co., Div. of American Gage & 

ch. Co., 00 W. Washington Blvd., Chi- 

cago 12, Ill. 


Worcester 6 


LATHE ATTACHMENTS 

Atlas Press Co., Kalamazoo, Mich 

Axelson Mfg. Co., e. & rs 15335, Vernon 
Sta., Los Angeles 58, Calif 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa 

Gisholt Machine Co., 1245 E, Washington Ave., 


Madison 10 
ine., 1420 College Ave., El- 


tang * Bros., 
mira, # 

Jones & Lamson Mch., 512 Clinton St., Spring- 
ie t 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley a 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

Nebel Machine Tool Co., 3401 Central Park- 


way, Cincinnati 25, Ohio 

Sheldon Mch. Co., Inc., 4258 N. Knox Ave., 
Chicago 41, it. 

South Bend Lathe Works, Inc., 425 E. Madi- 
son St., 7 Bend, In 

Williams, J. H . & Co., 400 Vulcan St. Buffalo 


LATHES, AUTOMATIC—See Chucking 
Machines 





IDEALARC 


by Lincoln 
250 amp AC/DC arc welder 


Both DC and AC 
welding current 
for the shop with only 
single phase power 


DC for Versatility 
welds mild and low-alloy, high-tensile 
steels, stainless, aluminum, bronze. 


AC for Speed 


with iron-powder electrodes and 
where arc blow exists. 


DC for Easy Operation 

with choice of polarity for sheet metal 
... for downhand or out-of-position 
welding. 


AC/DC at Low Cost 
for a price comparable to straight 
DC machines. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1218 + Cleveland 17, Ohio 


The World’s Largest Manufacturer 
of Arc Welding Equipment 


SEND FOR 
BULLETIN SB-1364 


giving specifications. 


For more information fill in page number on Inquiry Card, on page 257 


Fill out and mail to: 
THE LINCOLN ELECTRIC COMPANY 
Dept.1218, Cleveland 17, Ohio 


Send Bulletin SB-1364 on IDEALARC. 


Name 
Company 
Street__ 
ae 


Position 
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LATHES, Axle 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div. ow Birming- 
ham Co., Inc., Rochester 16, N 

Monarch Mch. tool Co. Oak A ‘Sidney, Ohie 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 ith St., 
Rockford, Ill. 


LATHES, Bench 
Aaron Machinery Co., 
York 12, N. Y. 
Atlas Press Co., 
Core Si Corp., 


inc., 45 Crosby St., New 


Kalamazoo, Mich. 

405 Lexington Ave., New York 

mL... ‘bros, Inc., 1420 College Ave., El- 
mira, 

ne Ay jine. Larchmont 

LeBlond R ‘Mch. Tool Poa 
Edwards Ros, Cincinnati 18 

Levin, Louis & Son, = a _ or 

Sheldon Mch. Co. 4240-4258 N 
Ave., Chicago ne 

South Bend Lathe Mit Inc., 425 E. Madison 

, South Bend, Ind. 


if 
— and 


“Calif. 
N. Knox 


LATHES, Car Wheel 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bullard Co., Bridgeport 6, Conn 

Consolidated Mch. Tool Div., 
Rochester 10, N. Y. 


Blossom Road, 


LATHES, Copying, Duplicating 
Pilot v one Automatic Mch. Co., 30 
A OS Plaza, New York, N. Y. 


LATHES, Crankshaft 


Consolidated Mch. Tool Corp., Rochester, N. 
LeBlond, R. K. Mch. Tool o., Madison ad 
Edwards Rds., a 18, 


2531 1th St., 
Wickes Brothers, 512 No. Water St., Saginew, 


LATHES, Deuble-End 


Baldwin-Limo-Hamuilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Cleveland Automatic Machine Co., 4932 Beech 

Cincinnati 12, Ohio 

ouinions Mch. Tool Corp. Rochester, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, 

Snyder Tool & Engrg. Co., 3400 “4 "Aeterna. 
Detroit 7, Mich. 


Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ili. 
Wickes Brothers, 512 No. Water St., Saginaw 


Mich. 


LATHES, Duplicating 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Baldwin-Lima-Hamilton Corp. Lima Hamilton 
Div., Hamilton, Ohio 

Hydro-Feed Machine Tool Corp., 730 W. Eight 
Mile Rd., Ferndale 20, Mich. 

Lodge & Shipley ste 3055 Colerain Ave., Cin- 
cinnati 25, Oh 

— Machine “Tool Co., 27 Oak St., Sidney, 

° 
Sidney Machine Tool Co., 


y 


Sidney, Ohio 
riplex Machine Tool Corp., 75 West St., 
7. 


New 
York 6, N, 


LATHES, Engine, Manufacturing 

Aaron Machinery Co., Inc., 45 Crosby St., 
You 2 WM. Y 

American Tool Works Co., Pearl and Eggies- 
ton Aves., Cincinnati, Ohio 

Atlas Press Co., Kalamazoo, Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 


New 


a Co. (Hendey Mch. Div.), Rock- 

‘ord I. 

Cincinnati Lathe & Tooi Co., 3207-3211 Dis- 
ney St., Oakley, Cincinnati ‘9, Ohio 

Consolidated Mch. Tool Div., ‘Blossom Road, 
Rochester 10, N. Y 

Cos Ore. 405 Lexington Ave., New York 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa 

Eustacchio, $ Brescia, Italy. 


Homestrand, Inc., Larchmont, 

Hydra-Feed Mch. Tool Corp 
Mile Rd., Ferndale 20, Mich. 

LeBlond, R. K. Mch. Tool Co., 
Edwards Rds. Cincinnati 


‘530 W. Eight 


Madison and 


18, Oh 
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Lodge & Shipley Sr 3055 Colerain Ave., Cin- 
cinnati 25, - 
Monarch Machine Tool Co., 27 Oak St., Sid- 
Nebel Machine Tool Co. a Centrai Park- 


Cincinnati 25, 
Rocktord Machine Tool 2500 Kishwoukee 
Rockford, Ill. 
Shatdon Mch. Co., Ine., 4240-4258 N. Knox 
Ave., Chicago 41, fil. 
Sidney Machine Tool Co., Sidney, Ohio 
South Bend Lathe Werks, inc. 425 E. Madi- 


son St., South Bend 
Springfield Mch. Tool Co., Springfield, Ohio 
Western Machine Tool Works, jolland, Mich 
No. Water St., Saginaw 


Wickes Brothers, 512 
Mich. 


LATHES, Engine, Toolroom 

Aaron Machi Co., Inc., 45 Crosby St., New 
York 12, 

American Tool Works Co., Pearl and Eggies- 
ton Aves., Cincinnati, Ohio 


Atlas Press Co., Kalamazoo, Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles Calif 

Barber-Colman Co. (Hendey Mch. Div.), Rock- 


ford, Ill. 

Cincinnati Lathe & Tool Co., 3207-3211 Dis- 
ney St., Cukiey. Cincinnati 9, Ohio 

Coss Corp, 405 Lexington Ave., New York 


Hardinge Bros. Inc., 
mira, 


1420 College Ave., EI- 


Homestrand, ya Larchmont if 
LeBlond, R. K., Mch. Tool Ag Madison and 
ds Rds., Cincinnati 18, 

Lodge & Shipley Co. 3055 Colerain en. Cin- 


cinnati 
Monarch Machine Tool Co., 27 Oak St., Sid- 


ney, Ohio 

Nebel Machine Tool Co., 3401 Central Park- 
wy. Cincinnati 25, Ohio 

nom we ’ Tool Co., 2500 Kishwaukee 


it. 

ons Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 

Sidney Machine Too! Co., Sidney, Ohio 

South Bend Lathe Works Inc., 425 E. Madi- 


son St., South Bend, Ind. 
Sprinofieid Mch. Tool Co., Springfield, Ohio 
Western Machine by A Works, Holland, Mich 
— Brothers, 512 No. Water St., Saginaw 


LATHES, Gap 


Aaron Mashinery, Co., 
York 12, N. 

Atlas Press Co., ee Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Cincinnati Lathe & Tool Co., + Dis- 
ney St., Ookley, ——— "9, Ohi 

Gisholt Machine C a 1245 E. Washington Ave. 
Madison 10, 

Homestrand, “aS ; 

LeBlond, R. K., Mch. Tool Ne 
Edwards Rds., Cincinnati 18, 


Inc., 45 Crosby St., New 


‘. 
— and 


Lodge & Shipley Co. 3055 Colseain ia Cin- 
cinnati 25, Ohio 
Nebel Machine Tool Co., weer Central Park- 


way, Cincinnati 25, Ohi 
Sidney Machine Too! Co., ‘Sidney, 
Springfield Mch. Tool Co., 


Ohio 
Springfield, Ohio 


LATHES, Hollow Spindle 


Axelson Mfg. Co., P. O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif. 

Baldwin-Limo- Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

LeBlond, R. K., Mch. Tool Co., — and 
Edwards Rds., Cincinnati 18, 

Lodge & Shipley i 3055 Pa a aes Cin- 
cinnati 25, 

South Bend Lathe Works Inc., 425 €. Madi- 
son St., South Bend, Ind 


LATHES, Roll 


American Tool Works Co., Cincinnati 2, Ohio 

Baldwin-Lima-Hamilton Corp., Lima Hamiltor 
Div., Hamilton, Ohio 

Bliss, E. W., Co., egg Ohio 

LeBlond, R. K., Mch. Tool Co., 
Edwards Rds., Cincinnati 18, 

Monarch Mch. Tool Co. Oak, St., a Ohio 


oat and 


LATHES, Speed, Soouetanennnn 
Atlas Press Co., Kalamazoo, Mic’ 
Brown & Sharpe J Mfo. Co., 235 re m., 


Providence 

Gisholt Machine Ny 1245 E. Washington Ave., 
Madison 10, Wis 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, ° 7. 

LeBiond, R. K., Mch. Tool Co., re and 
Edwards Rds., Cincinnati 18, 

Lodge & Shipley Cc Co., ey 1 25. 

Monarch M . Oak. — Ohio 

iContiameda on aon $42) 








ATLANTA, GA. 
Scott Machine Tool Co. 
411 Williams St., N.W,. 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulston, Inc. 
11 Deerfield St. 


BUFFALO 23, N.Y. 
Syracuse Supply Co. 
1965 Sheridan Drive 


CHARLESTON, W. VA. 
Wm. S. Bolden Co., Inc. 
MacCorkle Ave. 


CHATTANOOGA, TENN. 
Scott Machine Tool Co. 


CHICAGO, ILL. 
Jackson-Fotsch Co. 
7350 West Lawrence Ave, 


CINCINNATI, O. 
The E. A. Kinsey Co. 
327-335 W. Fourth St. 


r 


NEW YORK, N. Y 
Kearney & Trecker Corp, 
409 Grand Ave. 
Englewood, New Jersey 


NEW ORLEANS, LA. 
Stouss & Haas, Inc. 
524 Camp St. 


OMAHA, NEB. 
Fuchs Mach. & Supply Co. 
2401 N. Eleventh St. 


PHILADELPHIA, PENN. 
Machinery Assoc., inc. 
325 E. Lancaster Ave. 
Wynnewood, Penna 


PITTSBURGH, PENN. 
Kearney & Trecker Corp, 
4 West Manilla Ave. 


PORTLAND, ORE. 
Harry M. Euler Co 
2811 N.E. Gilsan St. 


RICHMOND, VA. 
Smith-Courtney Co. 
Seventh & Bainbridge Sts. 


For details, contact these 


KEARNEY & TRECKER 
DISTRIBUTORS. 


or write to 


KEARNEY & TRECKER CORP. 


6778 W. National Ave., 


CLEVELAND, O. 
Kearney & Trecker Corp. 
Euclid Ave. & E. 17th St 


COLUMBUS, O. 
The E. A. Kinsey Co. 
1020 W. Fifth St. 


DALLAS, TEX. 
Greene Machinery Co. 
6300 Wyche Bivd. 


DAYTON, O. 
The E.A. Kinsey Co. 
16 Washington St 


DENVER, COLO. 
F. J. Leonard Co. 
1219 California St 


DETROIT, MICH. 
Kearney & Trecker Corp. 
10600 Puritan Ave 


GREENSBORO, N. C. 
Smith-Courtney Co. 
239 S. Davie St 


HICKORY, N. C. 
Smith-Courtney Co. 
103 3rd Street, S.W. 


HOUSTON, TEX. 
Steel & Machine Tool Soles 
6414 Navigation Bivd 


INDIANAPOLIS, IND. 
The E. A. Kinsey Co 
1550 Stadium Drive 


KANSAS CITY, MO. 

Blackman & Nvetzel 
Machinery Co 

1103 E. Armour Bivd 


LOS ANGELES, CALIF, 
Moore Machinery Co 
3200 S. Garfield Ave 


MILWAUKEE, WIS. 
Kearney & Trecker Corp 
6784 W. National Ave. 


Milwaukee 14, Wis. 


ROCHESTER 4, N. Y. 
Syracuse Supply Co. 
311 Alexander Street 


ST. LOUIS, MO. 

Blackmon & Nuetzel 
Machinery Co. 

3713 Washington Ave. 


ST. PAUL, MINN. 
Sales Serv. Mach. Tool Co. 
2363 University Ave. 


SALT LAKE CITY, UTAH 
Todd Machinery Co. 
4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co 
7th & Carleton-Berkeley 


SAN JOSE, CALIF. 
Moore Machinery Co. 
656 Stockton Ave 


SEATTLE, WASH. 
Dawson Mach. Co 
5700 First Ave., $ 


SHREVEPORT, LA. 
Peerless Supply Co., Inc. 
701 Spring St 


SYRACUSE 1, N. Y. 
Syracuse Supply Co 
314-332 W. Fayette St. 


TULSA, OKLA. 
White Star Mach. Co 
104 Boulder Bidg 
19 West 10th Street 


WICHITA, KAN. 
White Star Mach. Co. 
301 N. St. Francis 


CANADA 

MONTREAL 

OTTAWA 

QUEBEC 

TORONTO 

WINDSOR 

Williams & Wilson Ltd, 








oe 





Horizontal Milling ... Four-bladed face mill performs four 
horizontal milling operations on magnesium casting. Simple 


Vertical Milling . . . using a carbide two-lip end mill in 
the ram head spindle, three vertical milling operations are 
fixture on rotary table holds workpiece. Four milling posi- completed without disturbing the setup. Rotary table is 


tions accomplished through indexing of rotary table. used for indexing the workpiece 


Multiple setups and excessive handling eliminated 


Kearney & Trecker Ram Head Milling Machine completes seven 


operations without removing workpiece 





Kearney & Trecker’s new line of Ram 
combines a conventional horizontal spindle and 
motorized sliding ram. As a result, horiz 


Indaies 











1O0hp No. 3 Model CH, Plain 
Head milling machine with Mono 
Automatic Cycle Table Contr vy 
Universal Head W. National Ave., Milwaukee 14, 


For the full : ita your ! 


representative, or write Kearney & 











KEARNEY ETRECKER : elt folate Me lale Ml liel-le Me) Mada -leil-jlelam- tale 
a —_— Production Machine Tools Since 1898 
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FRORIEP 


PUSH-BUTTON CONTROL CUTS “DOWN-TIME”’ ON VERTICAL TURRET LATHE 


Buttons and switches — on conveniently placed pendants — 
control table speeds, feeds, and rapid traverse. 


Speeds can be changed during cut—automatically, if desired. 


By the use of tripping devices, diameters and depths can be 
repeated within set limits. Only finest adjustments need 
be made by hand. Feeds may be pre-selected. 


Automatic copying attachment with electric tracer. 


Four heavy-duty sizes: 40”, 49”, 55”, and 63” tables. Each 
has 18 table speeds—side heads and vertical heads have 
12 feeds each. 





= 





Prompt service and spare parts 
as close as your telephone. 
Froriep Machine Service Corp. 
Chrysler Building, N. Y. 
ORegon 9-3560 





ail 





nationwide sales and service of precision machine tools 
i —from bench lathes to boring mills. 
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~ COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 








New Pittsburgh Red Center 
construction assures faster, 
better, 


easier brushing! 


Red Center Power 
Driven Brushes are 
built for heavy-duty 
operation, Wire gauge 
—hub diameter se- 
lected to give correct 
“fill” and flexibility 
for the job! 





Saal 


Here’s how Red Center Brushes work 


Even distribution of wire is made around the hub. 
Naturally the hub size determines amount of wire 
used. The larger the diameter the more wire used 
and more rigidity obtained. Three diameter sizes: 
Flexible (Long Trim), Standard (Medium Trim), 
Heavy-Duty (Short Trim), all built with gauge 
wire you specify. 

What does Red Center mean to you 
Pittsburgh Red Center means precision brushing 
made by uniform “fill” of a specific gauge, quality 
wire—mounted in a specially designed hub to give 
exact brushing surface and strength required. 
With all these features you’re assured of longer 
brush life, faster cutting, finer finishing. 

GET THE FACTS: for information regarding your 
specific brushing problems, write: PITTSBURGH 
PLATE GLASS CO., Brush Div., Dept. W05, 3221 
Frederick Ave., Baltimore 29, Maryland. 


PITTSBURGH 


ower BRUSHES 


BRUSHES * PAINTS * GLASS * CHEMICALS * PLASTICS ¢ FIBER GLASS 
PITTSBURGH PLATE GLASS COMPANY 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


For more information fill in page number on Inquiry Card, on page 257 





it’s a 
job for 


Faced with a special tooling job? Stymied by a 
Would 
Then the logical answer for you is to send it to Columbus 
Die-Tool! 
also special machinery, designed and built to produce 


tough problem? 50 years of experience help? 


CDT specializes in tools, jigs, fixtures and 


your products better, faster, and more economically 
That’s why so many of the nation’s leading 
manufacturers avail themselves of the specialized services 
of Columbus Die-Tool. Perhaps CDT can solve your tool- 
ing problem and help you make your product . . . better 


for less. 


AND MACHINE CO 


P. O. BOX 750 e COLUMBUS, 


ESTABLISHED 


OHIO 
1906 
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SCULLY-JONES 
QUICK-CHANGE CHUCKS 
AND COLLETS 


ASSURE GREATER OVER-ALL ECONOMY 
FROM YOUR MACHINES AND CUTTING TOOLS 


bpthese benefits 
a tet 


Scu 


342 


.. for these reasons 


Operator merely lifts locking 
ring, without stopping machine, and 
the collet with cutting tool drops out. 


Operator inserts replacement 
collet in one easy motion. Ring falls 
into place by gravity, and machine 
is ready for next operation. 


Exclusive keyhole-type drift slot 
permits ejection of tools by a simple 
twist of the wrist, using “Scully-Drift” 
or com-type tool ejector. 


Give multiple-spindle range to 
single-spindle machines used for 
sequence operations like drilling, 
counterboring, reaming, and tapping 


Locking ring holds collet firmly 
and securely in chuck, providing a 
positive drive to the two balls which 
ore the driving mechanism 


®. Chucks are heat-treated and 
ground to prevent distortion and 


.. result from these PREMIUM features 


Standard 
Quick-Change 
Chucks 


nd Cellets 


Many standard 
sizes for 

tools with 

ASA or 

Morse 

taper 

shanks. 
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nicking 


No eors or sharp edges on lock- 


ing ring, and ample projection of 


collet, eliminate 
operctor when 
motion 


Call your Scully-Jones factory-trained 
on and prices. 


or distributor for complete "format. 


possible injury to 
changing tools in 


representative 


PRECISION HOLDING TOOLS 


“Precision Holding” for 


y-Jones and Company, 1906 South Rockwell St., 


Li dbf 
bd 


holding precision 


Take shock and 


abuse 

Give you rigidity and loads ¢ 
oncentricity needed for 

vrate work, longer life 


; yy, Offset splined section 


gives positive drive in 
drill flutes and protects 
cutting edges 


¥ 


March, 1957 


of heavy 
urning at 


high speeds 


r 
4 


Chicago 8, Ill. 


Speed tool changes 
protect tools, 
spindles, and bear- 
ings. Twist-of-the- 
wrist ejects tool or 

holder. 


L STOPS 


Make control of drill 
deoth simpler, more 


accurate, 


out for f 


Sleeve snaps 
‘ast tool change. 





Seneca Falls Mch. Co. 2«neca Falls, N. Y. 
Sheldon oe Co., 4258 N. Knox Ave., Chi- 


i. 
ied | Electrical Tool Co., 2500 River .Rd., 
Cincinnati 4, Ohio 


LATHES, Spinning 
Cincinnati Milling & Grinding 


4701 Marburg Ave. Cincinnati “ot 
Lodge & Shipley Co., “The, Cincinnati’ 25, Ship 


LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 

Atlas rae © vant ae gg Mich. 

Brown & Sharpe Mfg. Co. Providence, R R. 
Bullard Co., Growster ., ewater 2, eee 
Cosa Corp. 405 Loningeen. ve., New York 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 
Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 
170 E. 131st St., Cleveland 


Nat'l Acme Co., 
3, Ohio 
New Britain Mch. Co., New Britain-Gridley 


Div., New Britain, Conn. 


LATHES, Turret, Ram Type, Saddle Type 


Atlas uvess Co., Kalamazoo, Mich. 

Bardons & Oliver Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Cong a Corp., 405 Lexington Ave., New York 


pee Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa 

Gisholt Machine Co.. 1245 E. Washington Ave., 
Madison 10, 

1420 College Ave., 

512 Clinton $t., 


Levin & Son, Inc., Louls, Los Angeles 8, cm. 
New Britain Mch. Co., New Britain-Gridley Div 
New Britain, Conn. 
Seneca Falls Mch. Ma » Sonaee Falls, N. Y. 
Sheldon Mach. Co., , 4258 N. Knox Ave., 
Chicago 41, Ill. 
South Bend Lathe Wks. South Bend 22, Ind. 
Warner & Swasey Co., Carnegie Ave., 
Cleveland 3, Ohio 


Hardinge Brothers, Inc., 
Elmira, N. 

Jones & a Mch. Co., 
Springfield, Vt. 


LATHES, Turret Vertical—See Boring 


Mills, Vertical 


LAYOUT and DRAFTING TOOLS 

Browne & Sharpe Mfg. Co., 235 Promenade $t., 
Providence 1, 1 

Lufkin Rule Co., Saginaw, Mich. 

Starrett, L. S., Co., Athol, Mass. 


LEVELS 


Lufkin Rule Co., Saginaw, Mich. 
South Bend Lathe Wks. South Bend 22, Ind 
Starrett, The L. S., Co., Athol, Mass. 


LIGHTING FIXTURES, Machine 


Sun-Lite Mfg. Co., 2555 Bellevue Ave., Detroit 
7, Mich. 


LIGHTS, Indicator 
eg Corporation, 60 Stewart Ave., 


Schenectady, N. Y. 


Brook- 


Goumel Electric Co., 


LIMIT SWITCHES—See Switches, Limit 





ORANGE Ge 7ave NEEDLE BEARINGS 
reduce friction to a minimum 














- Cage assures permanent alignment of rollers 
HERE’S , ‘ . 


Each needle roller is retained in pockets of a cage 
made of anti-friction, non-ferrous metal. These pockets 
T H E guide and align the rollers along their entire length. 
The cage does not wear on the rollers, since the cage 


R a AS O Pl = land rides on the outer race. Square end rollers provide 


maximum effective roller length. 











Run quieter...smoother...cooler...longer 


because 


The Rollers Roll evenly — never Skew or ‘Slide 





Greaves No. 2H Universal and Plain Horizontal 
Milling Machines use Orange Cage Type Needle 
Bearings in the Rapid Traverse, eliminating friction 
which caused overheating of former bearings. 
Greaves Machine Tool Div. of J. A. Fay & Egan Co. 
has used these bearings for 7 years with excellent 
results. 


ORANGE 


ROLLER BEARINGS 


Many advantages for your equipment 


The aligned-roller action of Orange Cage Type Needle 


Bearings gives you a true anti-friction, non-skewing needle 
bearing of high load capacity and small space requirements, 
with the following bonus values for your installations: 


True-running in any position . . . horizontal—tilted—vertical— 
or overhung mountings. 


e Less affected by misaligned mountings or uneven loading. 


e Successful on relatively high speed applications. 


Orange Cage Type Needle Bearings are fully interchange- 
able with conventional needle bearings, in a complete range 
of stock sizes from }2” to 8” shaft diameter. Stocks and 


engineering service in all industrial areas. 


» Write for Engineering Manual M-56, giving 
construction, capacities, dimensions, etc. 


ORANGE ROLLER BEARING CO., Inc. = 

552 Main Street, Orange, N. J. : len eT: 

” Meedie Rewings — Staggered Roller pilin: “v wy 

Journal Roller Bearings — Thrust Roller Bearings eet 
Cam Followers 





: 
~ 
's 
ei 
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gives you complete information 
for fast, easy gear selection. 


In Horsburgh & Scott’s new Gear Catalog No. 57 
you get all the information necessary to design 
and order the gearing offering greatest efficiency 
and operating economy for your industrial 
applications. 


Contains Useful New Features: 


© Gear Material Selection Guide 

© Heat Treating Information and Recommendations 

@ AGMA Class 1 Horsepower Rating Formulas and Tables 
@ Shaft Size Formulas 

@ Maximum Bores for Pinions 

@ Revised Rules for Ordering 

© Gear Cutting Facilities at Horsburgh & Scott 


You'll find these and many more informative 
features in this new 112 page catalog. Send for 
your free copy of H & S Gear Catalog No. 57 
today. Please write on your company letterhead. 





THE HORSBURGH & SCOTT co. 


GEARS AND SPEED REDUCERS z 
5112 Hamilton Avenue 
Cleveland 14, Ohio 
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LUBRICATING OILS and GREASES 
mi Oil Co., 70 Pine St., New York, 


Houghton, E. F., & Co., 303 W. Lehigh Ave. 
PBtadelphio. ‘Pa. 

Lubriplate Div., Fiske Bros. Refining Co., 120 
Lockwood St., Newark 5, J. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

Standard Oil Co. (Indiana) “910 S. Michigan, 
Chicago, Ill. ; 

Sun Oil Co., 1608 Walnut St., Philadelphia, 


Pa. 
Texas Co., 135 E. 42nd St., New York, N. Y. 


LUBRICATING SYSTEMS 
Farval Corp., 3249 E. 80th St., Cleveland, 
io 
Gits Bros. Mfg. Co., 1846 S. Kilbourn Ave., 
Chicago 23, Ill. 
Madison-Kipp ‘Corp., Madison, Wis. 


MACHINERY, Used and Rebuilt 

Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 

Michigan Drill Heed Ae Van Dyke, Mich. 

Miles Mchry Co., 5 E. Genessee ‘Ave., Sag- 
inaw, Mich. 

Motch & Merryweather = al Co., 888 E. 
70th St., Cleveland 3, 

Van Keuren Co., MMs 'S2, 

Williams, ee ‘& Co., 400 Ke St. Buffalo 

_N. ¥. 


MACHINISTS’ SMALL TOOLS 


Brown & Sharpe Mfg. Co., 235 Promenade St. 
Providence 1, R. 1. 

Niagara Mch. & Tool Wks., Saeed North- 
land Ave., Buffalo 11, N. Y. 

Starrett, L. §., Co., Athol een. 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 

Acromark Co., 9-11 Morrell St., Elizabeth 4 
N. J. 

Colonial Broach & Machine Co. P. O. Box 


37, Harper Sta., Detroit 13, Mich. 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
ae Corp., 721 Springfield St., Dayton 


Van Keuren Co., Watertown 72, Mass 


MEASURING WIRES, Thread, Spline, 
ar 
Sheffield Corp., Dayton 1, Ohi 
Threadwell Tap & Die Co., 16 ‘Arch St., Green- 
field, Mass. 
Van Keuren Co., Watertown 72, Mass 


MICROMETER HEADS 


Brown & Sharpe Mfg. Co., 235 Promenade St 
Providence 1, R. I. 

DoAll Co., Des Plaines, Ill. 

Starrett, the L. S., Co., Athol, Mass 


MICROMETERS, Outside, Inside, Depth 


Brown & Sharpe Mfg. Co., Providence, R. |}. 
ar” Co., 254 N, Laurel Ave., Des Plaines, 


Scherr, George Co. ne, 200 Lafayette St., 
New York 12, 

Starrett, The L. 3 ‘ent, Athol, Mass. 

Van Keuren Co., Watertown 72, Mass 


MICROSCOPES, Toolmakers’ 


DoAll Co., Des Plaimes, III. 

Opto-Metric Tools, Inc., 137 Varick St., New 
York, . 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 





for drilling or reaming 
either 4 or 6 


cylinder heads... 


A leading tractor manufacturer asked 
us to design and build a single 
machine that would handle the 
drilling and reaming of both 

4 and 6 cylinder heads for tractor 


engines. 





HERE IS THE MACHINE... 


BAUSH VERTICAL W-8 HYDRAULIC 
MULTIPLE SPINDLE DRILL with a 


ing 
drill and ream all sides of head. 
Fixture is equipped with air 
clamping and electrical interlocking. 


Machine has a 28” x 54” 
rectangular fixed center 
head with a 2-speed 
geared yoke and has a a 
master-bored oe | ~ 
for 80 holes, furni 1} j 

grag yt sap ae ine aw airs 
adjustable joint driven | LN JU | i i] 
spindles. By removing or 

inserting the 4,” to 54” 

tools in ~ proper = Bg 
a quick changeover from - f 
4 to 6 cylinder heads is = Nd - ee "may ee ee al 
driven by a 30 H.P., 

1800 RPM motor and 


, , 
, — —— 








| MACHINE TOOL Co. 


SPRINGFIELD 7, MASSACHUSETTS 7 Why not send us your machine tool problems — let’s look over 


your prints — there is no obligation. Wire, phone or write u< 


For more information fill in page number on Inquiry Card, on page 257 M ACHINERY. March 1957—345 
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LLIAM 


TOOLS OF INDUSTRY 


FOREMOST! Since... Niagara's 


power was harnessed for industry. 


1895 saw the first com- 
mercial transmission of 
Niagara's electric power. 
With unlimited power 
available, a new 
industrial age of high 
production, precision 
machining was born. 


ae 


y.MWILLIAMS <p 


BSUFFALO.N 


Since 1882, Williams has anticipated the tool requirements of 
manufacturers with a complete line of holders for turning, boring, 
threading. knurling, planing, shaping, cutting-off and side work. A 
full line of high speed and carbide cutters and set-up accessories is 
also available. 


You get quickest delivery at lowest cost from your 
LOCAL DISTRIBUTOR. 


Williams makes the broadest line of its kind. Write for Catalog 302. 


H. WILLIAMS « co. 


BUFFALO @e NEW YORK e CHICAGO e LOS ANGELES 
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MILLING MACHINE ATTACHMENTS 


Bridgeport Mches., We 500 Lindley St., 
Bridgeport 6, Con 

Brown & Sharpe Mfg. “Co., Providence, R. |. 

Cincinnati Milli Grinding Mches, Inc., 
4701 Marburg ., Cincinnati 9, Ohio 

es ‘ey in “1106 Avon Ave., Cleve- 

G e L and loere Div., oie & Lewis Mch. 
Tool Co., Fond du Lac 

Gorton, George, Mch. Co., Witio w. 13th St., 
Racine, Wis. 

Greaves Mch. bw Div. 2011 Eastern Ave., 
Cincinnati 2, Ohi 

Hardinge Bros., ine. 1420 College Ave., El- 
mira, N. . 

Homestrand, Inc., Larchmont, N. 

Kearney & Trecker Corp. ha OR Wis. 
Sheldon Mch. Co., Inc., 4258 N. Knox Ave., 
Chicago 41, Ill. - 
Van Norman Co., 3640 Main St., Springfield 

7, Mass. 


. 


MILLING MACHINES, Automatic 
Cincinnati Milling Machine Co., Cincinnati, 


Ohio 
Coppeupunes Machine Tool Corp., Rochester, 


oun + 3250 Bellevue Ave., Detroit 7, Mich., 
"Rockford Milling Mch. Co., 2442 Douglas St., 


pr an nm Mch. Co., 160 Clinton St., 
“Serng fie Tracker Corp., Milwaukee, Wis. 


Moshiery CUD, ‘Yonkers, x. 
Mitnotiond, W achinery Co., 6402 West- 
a Bivd., indianapolis 5, Ind. 
itch & Machinery Co., Perron 
Bldg. Cleveland, Ohio 
Pratt & Whitney Co., Inc., West Hartford, 


Ser Too! & Engrg. Co., 3400 E. Lofayette, 
troit 7, Mich. 
trand een. Tool Co., 2531 ith St., 
Tool Co., Inc., 255 North 18th St., 


le je 


MILLING MACHINES, Bench, Hand 

Atlas Press Co., Kalamazoo, Mich. 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. 

Morris, Robert E. Co., 76 Mamaroneck Ave., 
White Plains, N. Y. 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & ergs fAty. Co., 235 Promenade St., 
Providence | 

Cincinnati ailing & Grinding Mches., Inc., 
470 Marbur ve., Cincinnati 9, Ohio 

Consolidated Bich. foot Div., Blossom Road, 
Rochester 10, N. Y 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia 

Ingersoll Milling Mch. ~~. 2442 Douglas St., 
ockford, Ill. 

Kearney & "Trecker Corp., Milwaukee, Wis. 

Morris, Robert . ©. 76 Mamaroneck Ave., 
White, Plains, N. 

Motch Meri 4. Mchry. Co., 888 E. 
70th St. Cleveland 3, Ohio 

Sundstrand Mch. Tool Co., 2531 llth St., 
Rockford 

U.S Tool Co., Inc., 255 North 18th St., 


Amper ae 
Van Tomer Co., 3640 Main St., Springfield 
Mass. 


. 


MILLING MACHINES, Circular, 
Continuous 

Consolidated Mch. Tool Cor;  oteecter, N.Y. 

Davis & Thompson oe 64 . Burnham St., 
Milwaukee 14, 

Espen-Lucas Mch. Works Front St., and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill 

Kearney & Trecker Corp., Milwaukee, Wis. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 

Rockford, lil. 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 
. Co., 6160 S. Boyle Ave., Los 
Angeles Calif. 
Bridgeport Mches - -Inc., 500 Lindley St., 


Bridgeport 6, Conn. 
Cincinnati Milling | & Grinding 
4701 Marburg Ave., Cincinnati 
ed Mch. Too! Div., Blossom Road, 
hester 10, N. 
Cong Bs 405 Ritnaten Ave.. New York 


(Continued on page $48) 
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AIRHARDENING 36° LENGTHS 


UICK FACTS 
Get your copy of Free Wall Chart —— 
showing MORE NEW STOCK SIZES of Precision Ground, Ready- 


to-Use for making Punches, 


Ce. a Dies, Jigs, Gages, Fixtures, 
: Templates, Machine Parts, 
ieee” Small Tools and 1001 


other uses 


Fi at G roun cd Made of High Grade Alloy 


Tool Steel from Simonds 


ee Own Mill 
TEEI 
Di Bee. ang, = al iar Wide Hardening Range 


Simplifies Heat-treating — 
CHIGH GRADE ALLOY TOOL STEEL) Assures Consistently Excel- 


lent Results 


Choice of OIL or AIR Hard- 
ening Types 


Finding or selecting the right size bar of ready-to-use tool and die steal 
is a simple matter with this specially designed wall chart (19” x 20” 
At your fingertips it shows “1001 sizes for 1001 uses’? — flats and 
squares — including hundreds of newly added sizes . . . all precision Widest Selection of Stand- 
ground, packaged and on the shelf ready to save you time, cut your ee Sase Seer Oe 
costs and give you consistently better results. 


For Fast Service ’ Call your 


<a : )inve ~ ia ; ce y | = ) | M @) N DS 
? ») ——— SAW AND STEEL CO. 


Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon 
Canodion Factory in Montreal, Que. © Simonds Divisions: Simonds Stee! Mill, Lockport, N. Y. 
Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada « Heller Too! Co., Newcomerstown, Ohio 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY March 1957—347 
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Elox “‘~e ° of Mich., 1830 Stephenson High- 
way, Ro Oak 3, Mich. ; 

Ex-Ceil-O Corp. 1200 Oakman Bivd., Detroit 

, Mich 

G & L and "Hypro Div., Oe & Lewis Mcn. 
Tool Co., Fond du Loc, Wis. 

Gorton, George, Machine Co., 1110 W. 13th 
St., Racine, Wis. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Russell, Holbrook & Henderson, Ine., 292 
Madison Ave., New York 17 

Sundstrand Mch. Tool Co., 2351: : Vith St., 
Rockford, Ill. 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Aaron Mestinsry, Co., Inc., 45 Crosby St., New 
York 12, N. 

Austin Industrial Cor , 76 Mamaroneck Ave., 
White Plains, N. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 8, Calif. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati ‘Milling & Grinding Meches., Inc., 
4701 areas ve., Cincinnati 9, Ohio 

Coe con, ¢ 5 Lexington Ave., New York 


DeVlieg Machine Co., Ferndale, Mich 
Gorton, Geo., Mch. ‘Co., 1116 W. 13th St., 


Qusee ‘iates ‘Test Ov, 2000 ten 
reaves achine Too iV., astern 
r e an } ca Ave., Cincinnati, Okio 
Hardinge Bros., Inc., 1420 ag Ave., El- 
mira, N. Y. 
Homestrand, Inc., Larchmont, 


Ingersoll Milling *Mch. Co., bai. Douglas St... 


ad 
. Rockford, Ill. 
W h ; 1 ee) mM Pp: at he) Nh ¥ Kearney & Trecker Corp., Milwaukee, Wis. 
Sheldon Machine Co., ae 4240-4258 N. Knox 
Ave., Chicago 41 
Van Norman Co., $640 Main St., Springfield 


i S m a d C 7, Mass. 


; MILLING MACHINES, Knee Type Rise 

AMPLIFYING and Fall 

COMPARATOR Cincinnati Milling & Grinding Mches., Inc 
4701 Marburg Ave., Cincinnati 9, Ohio 

Cong [re 405 Lexington Ave., New York 


As A Inc., ——, N. 

Kearney & ‘Trecke a Wis. 

Nichols-Morris Corp 6 Mamaroneck Ave., 
White Plains, N. Y. 


MILLING MACHINES, Knee Type Ram 


os eg Co., Inc., 45 Crosby St., New 

or a 

Brown & —2 Mfg. Co., 235 Promenade St., 
Providence R 

cueen Mch. a 1321 Racine St., Racine, 


: ‘ 2 Kearney & Trecker Corp., Milwaukee, Wis. 
For fast, accurate measurements, Wen" Norman Eos” S60B’ Main’ Sts Sonngtits 
Ames Dial Comparators are the _ 


choice of quality control men every- 
: ianaae de emenaich ) MILLING MACHINES, Knee Type, 

where. You get definite, impersonal Turret 

‘s Aaron ey, Co., Inc., 45 Crosby St., New 


A i ire r f; i: York 12, 
readings directly from the dial. coag Corp, "408" Lexington Ave., New York 


. : N 

There’s no guesswork or figuring. Gate Mah. Co, 1901 Rake St, Ree. 
5 ‘ Wis. 

Special comparators are available 


for measuring resilient materials MILLING MACHINES, Knee Type, 


Seo ds : as Vertical 
such as rubber, paper, etc., and for Aaron Machinery Co., Inc, 45 Crosby St, New 
: ° ° ° York , ee Ve 
measuring non-yielding materials Ailes, Prem Ga. elemance, itth. 
bal at zs — rats toms 76 Mamaroneck Ave., 
- shee of. y “ y ite Plains 
sucn as sheet meta 2 ass an P astic. Axelson mig Go, Dik otek Ri kes 
rr: P ae ngeles ali 
Write for complete details. Bridgeport Mches., Inc., 500 Lindley St., 
: Bridgeport 6, eo 
: Brown & Sharpe M . Co., Providence, R. |}. 
Cincinnati Milling £ * Grinding Mches., we 
4701 Marburg Ave., Cincinnati 9, Ohi 
ae 3 Sore, 450 Lexington Ave., ‘New ° York 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Homestrand, Inc., Larchmont, N. Y. 
; -cibal citi vom . —o bal aMilwaukee, den 
presentatives rincibal ¢ / usse olbroo enderson, Inc 
Representatives in principal cities aden tee’ en Vert 
South Bend Lathe Wks., South Bend 22, 
) B. - = MILLING MACHINES, Planer Type 
EZ 27 Ames Street, W ‘altham 54, Mass. Baldwin-Lima-Hamilton Corp., Lima Hamilton 
e Div., Hamilton, Ohio 
MANUFACTURERS OF MICROMETER DIAL GAUGES e@ MICROMETER DIAL INDICATORS (Continued on page $50) 
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WESTERN UPRIGHT DRILLS 
—Single or multiple spindle; 
18 speeds; 9 feeds; all geared; 
up to 24%” capacity. 


WESTERN HIGH SPEED 
RADIAL DRILLS — Ball 
Bearing Equipped — 12 
Speeds — 40 to 2000 R.P.M 


CHARD LATHES Quick -Double Low-Hung Dri 
change, geared head; 16”, 6 Geared Feeds 
18” and 20” swing, 8 or 12 


speeds. 


‘‘RELIABLE——-SINCE 1895” 


WESTERN High Speed Radial Drills have a 
range of spindle speeds from 40 to 2000 
R.P.M. making them versatile machines for 
practically all radial drill uses. They are made 
in 3, 314, 4, 414, 5 and 6 foot arm lengths. 
The radial drill contains a stationary box 
GARVIN AUTOMATIC type column with hand-scraped ways for the 


TAPPERS—Up to 3” pipe zs - 
tap capacity; fou vale saddle. The speed box, mounted on top of the 


speeds. column, contains the elevating mechanism 
and drive bevels of hardened alloy steel. One 
motor of constant speed supplies all of the 
motive power. Ball Bearing throughout, cyppror SHAPERS 
“Double Low Hung Drive,” hardened gear- to 24” Heavy Duty; 12 
ing—6, 12 or 18 speeds—6 feeds—with all 15” High Speed, up 
controls centered in head. Also available in 
heavy duty types, 3 to 8 ft. arms, up to 3” 
drill capacity in steel. Full line of accessor) 
equipment. 
For more information on these and other 
machines in the Big 4 line write for catalogs. 
Specify capacity desired. 


MANUFACTURED BY 


WESTERN MACHINE TOOL WORKS 
HOLLAND, MICHIGAN, U.S.A. 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—349 
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Consolidated Mch. Tool Div., Blossom Road, 


M 
© 
Rochester 10, N. Y. 
os om e e in e€ ie Cong re. 405 Lexington Ave., New York 
~NLY. ; 
Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. , 
G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 
Gray, G. A., Co., Woodburn Ave. and Penn 
R. R., Evanston, Cincinnati, Ohio 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 
Kearney & Trecker Corp., Milwaukee, Wis. 
Sundstrand Mch. Tool Co., 2531 - I1th St., 
Rockford, Ill. 


MILLING MACHINES, Spar 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

G & L and Hypro Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. : 

Kearney & Trecker Corp., Milwaukee, Wis. 

Sundstrand Mch. Tool Co., 2531 - 11th St., 
Rockford, Ill. 


MILLING MACHINES, Thread 

Coulter Mch. Co., James, Bridgeport 5, Conn. 

Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. 

Lees-Bradner Co., The, Cleveland 11, Ohio 


MOLDING MACHINES, Plastic 


—- Bros., Inc., 1000 Post St., Toledo 10, 

hio 

Eimes Eng. Div., Paddock Rd. & Tennessee 
Ave., Cincinnati, Ohio 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Engrg. Corp., 470 Woodward Ave., 
Buffalo 17, N » A 

Watson-Stillman Co., Roselle, N. J 


MOLYBDENUM 


Climax Molybdenum Co., New York, N. Y. 


For over 40 years MACHINERY’S HANDBOOK has been the indispensable 


working reference book for designers, engineers, production executives, ma- MOTORS, Electric 
chinists, inspectors. students. ; rentices—providi 2 j , 7 Allis-Chalmers Mfg. Co. Milwaukee, Wis. 
¥ P . - R *PP P eee ——- nares _ wera phase of Delta Power Tool Div., Rockwell Mfg. Co. 
metalworking with the kind of information they need daily in their work. Pittsburgh, Pa. 

General Electric Co., Schenectady, N. Y. 
ee —— era tig Cn. ay he. 
And this information is constantly kept up to date. For ex i '. incoln Electric Co., Clevelan , Ohio 

« - y re reat - kept 2 Pg date For xample, ™ eer Reliance Electric & Engrg. Co., 1074 Ivanhoe 
ing the new 15th Edition, 432 pages of the 14th Edition were revised to include Rd., Cleveland 10, Ohio 
the latest and most authoritative information. Because MACHINERY’S 
HANDBOOK is the largest selling handbook in the field, editions are more 
frequent. You benefit by receiving the latest information—sooner! MOTORS, Hydraulic 

Barnes, J. S. Corp., Rockford, III. 
F h ay eee 1200 Oakman Bivd., Detroit 
“urthermore, volume sale > ; keep costs ‘ ‘ Mich. 
= : . ; . sales help us keep costs down - +. and = pass these Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

savings on to you! MACHINERY’S HANDBOOK is $9.00—the biggest $9.00- Oilgear Co., 1569 W. Pierce St., Milwaukee, 


worth in the field—an investment that will repay its cost many times over in a Mch. Tool Co., 2531 - IIth St., 
the wealth of practical, accurate information it puts at your command. Order FF cag —_— 32. Mich 


your copy today by mailing the convenient coupon below. 


1911 Pages $9.00 Thumb Indexed MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


In Canada or overseas, $10.00 


MULTIPLE-STATION MACHINES, Dial 


------MAIL THIS ORDER FORM TODAY -------: Type 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. gc “eugunsans sdnadeaiealans sapien 


ton, Ky. 
‘ — Bros., Inc., 1000 Post St., Toledo 10, 
ease send me a copy of MACHINERY’S HANDBOOK oS es 
O | enclose check or money order in full payment. Send book postpaid. — CE he, See Cae Se. Rasheed, 
L) Bill me. () Bill Company. Bows Mch. Tool Co., 15 Wason Ave., Spring- 
($9.00 in U.S. $10.00 i ad ield, Mass. 
$ S. $10.00 in Canada or overseas Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Ettco Tool Co., Inc., 594 Johnson Ave., 
Brooklyn 37, N. Y. 
Federal Prod. Corp., 1144 Eddy St., Providence 


i ae 

Geiee uses & Co., 2136 - 12th St., Rock- 
ord, Ill. 

Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

La _ Salle Tool, Inc., 3840 E. Outer Drive, 
Detroit 34, Mich. 

Michigan Drift Head Co., Van Dyke, Mich. 

(Continued on page 352) 


Position 


Firm Address 
Home Address ay 
(fill in if you want book sent home) M/3/57 
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-CARBORUNDUM® INTRODUCES: 


WMiaximum Automation Potential 


newest concept in Abrasive Technology 


predicts metal removal savings with 


abrasive belts before capital investment 


Me ASP is a new mdustrial forecast method. abrasive machinery know-how of its Curtis 
It is designed for automation-minded manu- Machine Division. 


facturers whose produc tion operations 


include heavy stock removal. finishing or Maximum Automation Potential predicuons 


semi-finishing of component parts. M-A-P are now available to you as a standard en- 


o rim . 43 lun 
predicts operauing-cost savings and produc- gineering service of Phe Carborundun 


| Company vated Abri 
uon increases resulting from the engineered mpany's Coated Abrasives Division. To 


eats a j mes 
application of the correct machine and abra- get an M-A-P study on one of your present 


sive belts in advance of anv investment in Ol planned metal removal operauions, you 


material or equipment need only supply a few basic production facts 


Carborundum engineers do the rest —M-A-P 
M-A-P is actually the application of science formulas are applied specifically to your 
to metal removal economic science and operation a a M.A-P Rec mmendatt nas 
abrasive Sscrlence combined to take the then mailed hack to vou. Now. with M-A-P 
guesswork out of grinding. M-A-P formulas you can predict and compare return on in- 
were developed by The Carborundum vestment — without obligation. 
Company's Coated Abrasive Engineers from 
a study of all standards and factors enter- For further information, write to The Carbo- 
ing into abrasive belt grinding operations. rundum Company, Dept. 39, M-A-P. Senio1 
M-A-P is based on the accumulated knowl- Coated Abrasives Engineer. Ask for the 
edge of Carborundum’s vears of coated M-A-P Brochure which explains this new en- 


abrasive manufacturine experience and the gineering service to industry im detail 


ire CARBORUNDUM 


COATED ABRASIVES DiviSton 


For more informotion fill in page number on Inquiry Card, on page 257 M ACHINERY, March, 1957— 351 
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A VERSATILE 
MILLING CUTTER. 


ure, that's the best description you could apply to a 
Go & Go inserted high-speed steel blade milling cutter. 
Here's a tool that’s equally at home banging out high 
production day after day or down in the toolroom care- 
fully carving out a new die. And you can use it on almost 
any material. 


When blades wear, and they do, it’s a simple 
matter to set them out, resharpen and put the cutter 
back in production. After you've squeezed the last bit 
of tool life out of the blades, just order new ones from 
stock and insert them in the cutter body. Blade cost is 
so low most shops keep several sets on hand all the time. 


You can choose just about any style and size of 
inserted HSS blade milling cutter you'll ever need from 
the complete line of standards manufactured and stocked 
by Go & Go. For specifications, ask for Catalog “F”. 
Go & Go also designs and manufactures special milling 
cutters in quantity. Check your nearest Go & Go rep- 
resentative for details. 


GODDARD & GODDARD COMPANY 


; j DETROIT 23. MICHIGAN 
Engineering and producing tools that Go & Go since 1917. 
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Millholland, W. K., Mehry. Co., Inc., Indien- 
ai ‘ 

Modern Industrial Engrg. Co., 14230 Birwood 
Ave., Detroit 38, 

National Automatic Tool Co., S. 7th N. Sts. 
Richmond, Ind. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette 
Ave., Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 - TIth St 
Rockford, Ill. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


MULTIPLE-STATION MACHINES, 
Transfer Type 
Avey Drilling Mch. Co., 25 E. 3rd St., Coving- 


on, Ky. 

Baker Bros., Inc., 1000 Post St., Toledo 10 
Ohio 

Barnes Drill Co., 814 Chestnut St., Rockford 
i 


Boush Meh." Tool Co., 15 Wason Ave., Spring- 

fi 

Buhr Mch. Tool Co., 839 Green St., Ann Arbor 
Mich. 

Bullard Co., Bridgeport 6, Conn. : n 

— Milling Mch. Co., Cincinnati 9 


Oh 
Clearing en ni Corp., 6499 W. 65th St., Chi- 
cago 
ponies? & Stor 7 "aa 4460 N. 124th St. 
Milwaukee 1 

Ex-Cell-O Corp., Y260 Oakman Blvd., Detroit 
32, Mich. 

Greenfield Bros. & Co., 2136 - 12th St., Rock- 
ford, Ill. 

Hartford Special Machinery Co 
stead St., Hartford, Conn 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Kearney & Trecker Corp., Milwaukee, Wis. 

La Salle Tool, Inc., 3840 E. Outer Drive, De- 
troit 34, Mich. 

Michigan Drill Head Co., Van Dyke, Mich. 

Millholiand, W. K., Mchry. Co., Inc., Indian- 
apolis 20, Ind. 

Modern Industrial ore. Co., 14230 Birwood 
Ave., Detroit 38 

Moline Tool Co., 102- 20th St., Moline, Ill. 

National Automatic Tool Co., S. 7th N. Sts 
Richmond, Ind. 

—— Co., 1 New Bond St., Worcester 6 


Ma 

oener Tool & Foor. © Co., 3400 E. Lafayette 
Ave., Detroit 

Sundstrand Mch. ‘Took’ 7 2531 - IIth St 
Rockford, Ill. 

Verson Allstee!l Press £.. 9399 S. Kenwood 
Ave., Chicago 19, Ill 


NIBBLING MACHINES 
bias Power Tool Co., 175 N. State St., Aurora 


Wales-Strippet Corp., North Tonawanda, N. Y. 


NICKEL AND NICKEL ALLOYS 


Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Po. 


NUT SETTERS—See Screwdrivers, etc 
NUTS—See Bolt, Nuts and Screws 


OIL EXTRACTORS 
De Laval Separator Co., Poughkeepsie, N. Y. 


OIL GROOVERS 


Wicaco Machine Corp., Wayne Junction, Phil- 
adelphia, Pa. 





PLUS 


/ values in 
power 


that count! — 


Are you selecting punch press motors that must 
“live in” and like the hot spots high up under 
factory roofs? Want a motor that’s built to 
fill the constant stop-and-start requirements of 
heavy-duty machine tool service, yet be as good 
looking as tomorrow’s most streamlined and 
automated machines? Then specify Howell, as 
machine too] builders and plant engineers 
throughout the metal working industry have 
been doing for vears. Among many good rea- 
sous are these: 

EXTRA DEPENDABILITY that challenges the years. 
Howell’s new principle of heat-source ventilation 
double sealed bearings ... tough rolled steel frames 
and precision fitted cast iron end plates... these and 
many more are plus values that count! 

AN UNSURPASSED REPUTATION for engineering ex- 
cellence and quality manufacture .. . built up. by 
Howell in over 40 years of serving industry’s moto. 
equirements 

TOPS IN APPEARANCE. No other industrial motors leadi hi Ds ne pane 
have such smooth, unbroken contours ... without a fin among leading machine tool manufacturers 

or rib to mar their looks or catch dust deposits. who use Howell motors are these: 

Howell makes virtually every type of AC industrial 

motor, fractional and integral to 300 hp, in all standard The Cross Co. @ E. W. Bliss Co. @ Warner-Swasey Co. 
enclosures, in rerated and non-rerated frame sizes, also Snyder Tool and Engineering Co. @ The Carlton Machine Tool Co. 
a wide range of gearmotors and brake motors. The Cincinnati Milling Machine Co. @ Sundstrand Machine Tool Co. 


. 


GRINDERS LATHES MILLING MACHINES 


A Howell sales engineer can give you valuable assist- 

ance on any motor application. Wire or ’phone collect 

... or drop us a line... you'll get prompt action. 

Howell Electric Motors Co., Howell, Michigan. ZH OWELL motors 
ndustry since 1915 


c 


precision built for 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—365 
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5 TOOL BITS 


BETTER 2 WAYS 


The extra fine grain structure 
of du Mont Tool Bits is precisely 
balanced in toughness, wear resist- 
ance and red hardness. As a result 
du Mont Tool Bits 


1 Take a keener cutting edge 


2 Take more cuts per bit 














Clip and mail the coupon to 
get full information on these 
balanced tool bits, ground square 
and rectangular. 


MAIL TODAY—SAVE TOMORROW 


The duMONT CORPORATION 
Greenfield, Massachusetts 


MAIL FREE Tool Bit COMPARISON 
CHART, CATALOG and PRICE LIST 
M to 
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OILERS AND LUBRICATORS 


Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Mch. Corp., Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
va a Service Oil Co., 70 Pine St., New York, 
Houghton & Co. 


he F., 303 W. Lehigh Ave., 
Philadelphia, 


Shell Oil Co., 50 W. 50th St., New York, N. Y. 

—— Refining Co., 600 - 5th Ave., New 
or 

Standard Oil Co., fingencl, 910 S. Michigan 
Ave. enone ‘80, 

Sun | Oil Co., 1608 Walnut St., Philadelphia 3, 


OPTICAL FLATS 
om Packing Co., 


Deal Co., Des Plaines, Ill. 

Scherr, George, . Inc., 200 Lafayette St., 
New York 12 N.Y. 

Van Keuren Co., Watertown 72, Mass. 


1800 Cuyler Ave., Chicago, 


PACKING, Leather, Metal, 
Asbestos, Ete. 
Cre Packing Co., 


Rubber, 


1800 Cuyler Ave., Chicago, 
E. F., 303 W. Lehigh Ave* 
Roselle, N. J. 


Houghton & Co., 
Philadelphia, Ba. 
Watson-Stillman Co., 


PAINTING EQUIPMENT, 


Sprey—See 
Spraying Equipment, Metal 


PARALLELS 

Brown & Sharpe Mfg. Co., 

DoAll Co., Des Plaines, Ill. 
G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Lufkin Rule Co., Saginaw, Mich. 

Starrett, The L. S., Co., Athol, Mass. 

Walker, O. S., Co., Inc., Worcester, Mass. 


Providence, R. 1. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PIPE, Steel, Stainless, etc. 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Babcock & Wilcox Co. (Tubular Prod. Div.), 
Beaver Falls, Penna. 

Bethlehem Steel Co., Bethlehem, Pa 

Carpenter Steel Co., 105 W. Bern St., Read- 
ing, Fa. 

Crucible Steel Co. of America, Henry W. _ 
Bidg., Mellon Square,, Pittsbur h 22, 
Ryerson, Joseph T., t Son, 558 W. PPéth 

Chicago 18, 
United States eae ees National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 
Yoder Co., 5504 Walworth Ave., Cleveland 2, 


PIPE AND TUBING, Brass and Copper 


Amasigan Brass Co., 25 Broadway, New York, 

Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 

Revere Copper & oe, Inc., 230 Park Ave., 
New York 17, N. 


PIPE THREADING AND CUTTING 
MACHINES 
Davis & Thom 
Milwaukee 1 
Landis Machine Co., “inc, 
Sheffield Corp., Dayton | 


4460 N. 124th St., 


Waynesboro, Pa. 
, Ohio 


-. aes 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div., Rochester, N. Y 
G & L and Hypro Div., Giddings & Lewis Mo- 
chine Tool Co Fond du Lac, Wis. 

Gray, G. A., Co., 3611 Woodburn Ave., Cin- 


cinnati, Ohio 
Rockford Machine Tool Co., 2500 Kishwaukee 


St., Rockford, tll. 


PLASTICS AND PLASTIC PRODUCTS 
Midland, Mi 
ak Ce 343 State al ‘Rochester 4, 
Y. 


N. 
ge Mch. Co., Madison, Wis 
$5 


Steel Corp., Nat’! Tube Div., Pittsburgh, 


ae. 


PRESS BRAKES—See Brakes, Presses 
and Bending 


PRESS FEEDERS, Automatic 


Bliss Co., E. W., Canton, Ohio 
Federal Press to., 511 Division St., 


Ind. 
Nilson, A. H. Machine Co., Bridgeport, Conn. 
Producto Machine Ce. 985 Housatonic Ave., 
Bridgeport 1, Con 
U. S. Tool Co., East Orange, N, J. 


Elkhart, 


PRESS STACKERS and STORAGE 
SHUTTLES 
eae Production 

ich. 


Eng. Co, Hazel Park, 


PRESSES, Arbor 
Birdsboro Steel Foundry & Machine Co., 
ro, 
du Mont Corp., Greenfield, 
Hannifin Corp., 510 S. Wolf no “Des Plaines 
Hl. 


Birds- 


Logansport Machine Co., Inc., Logansport, Ind 
nl tne Tap & Die Corp., " Arch St., 

Greenfield, Mass. 
Watson-Stiliman Co 
Wilson, K. R., inc., 


’ 


Roselle, N. J 
Arcade, N.Y 


PRESSES, Asseimbling 

Bliss, E. W. Co., 1375 Raff Rd. S. W., Canton, 
Ohio 

Colonial Broach & Machine Co., Box 37, De- 
troit 13, Mich 

Detroit Broach Co., inc., 950 $. Rochester Rd. 
Rochester, Mich. ; 

Erie Foundry Co., 1253 W. 12th St., Erie 6 
P 

Elkhart 


Division St., 


a. 
Federal Press Co., 5!! 
Ind. 


Ferracute Machine Co., Bridgeton, N. J. 
Hannifin Corp., 510 S. “Wolf Rd., Des Plaines, 


Mount Gilead, Ohio 


Hydraulic Press Mfg. Co., 
470 Woodward 


Lake Erie Engineering Corp., 
Ave., Buffalo, N. ¥ 


PRESSES, Blanking, Stamping 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Bath, Cyril Co., 32324 Solon Rd., Solon, Ohio 

Birdsboro tsa ‘Foundry & Machine Co., ‘Birds- 


boro, 
Om. E. Ww Co., 1375 Raff Rd. S$. W., Canton, 
hio 


Chambersburg Engineering Co., Chambersburg, 


Clearing Machine Corp., 6499 W. 65th St., Chi- 
cago 38, Ill. 
—* Crane & Engineering Co., Wickliffe, 


io 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, io 

Danly Machine Specialties, Inc., 2100 §S 
Laramie, Chicago 50, Ill. 


(Continued on page 








CECOBDROP 


THE STANDARD GRAVITY DROP HAMMER 


Time-tested 
andaprov en 
in 


Bt fonge slits 
EVI| Owe Bits 
Sword 


CHAMBERSBURG 


THE HAMMER BUILDERS 
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Emerson Electric 


MICROHONES 


PE CUMN IGA MOE 


The Emerson Electric Manufacturing Company is constantly 
searching for the best possible processing methods. Working 
with Micromatic engineers on problems encountered in proc- 
essing shaft holes in their laminated steel rotors, Emerson 
Electric found that Microhoning would provide much higher 
production quality while lowering processing costs. The follow- 
ing Microhoning benefits are now obtained: 


CUT REJECTS 

With former processing method re- 
jects ran too high. Microhoning controls 
size and assures a clean hole— 
rejects are substantially reduced. 


ELIMINATED OPERATIONS 

Old processing method required two 
operations. In one operation, Micro- 
honing generates size and straight- 
ness within specified tolerances. 


REDUCED BALANCING TIME 70% 
To preclude vibration and poor oper- 
ating characteristics, it is essential that 
shaft hole be concentric with O.D. of 
rotor. Microhoning reduced by 70% 
the amount of dynamic balancing 
correction required. 


PROCESSING COSTS CUT 70% 

Current figures show the cost of Micro- 
honing shaft holes in rotors to be less 
than 30% of processing by old method. 


ae a ' 
Model 728 Hydrohoner with auto- Ne Ne Y is 
matic Microsize, Microdial and two 
station rotary indexing fixture. Hole Rotors (from 21% to 4 inches long) are all 


Tolerances: Diameter .0002 inch, Microhoned on the same machine by changing 
straightness and roundness .0001 inch. adaptor in fixture and resetting stroke length. 


Learn why Microhoning will give you efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


(-] Please have a Micromatic Field Engineer call. 
(] Please send Micromatic literature and case histories. 


NAME_ a = 





TITLE 
COMPANY 


STREET 


MICROMATIC HONE Corp. 


8100 SCHOOLCRAFT AVENUE ~- DETROIT 38, MICHIGAN 
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Federal Machine & Welder Co., 1745 Overland 
Ave. N. E., Warren, Ohio 
— Press Co., 511 Division St., Elkhart, 


Fomemine Machine Co., Bridgeton, 

Hydraulic Press Mfg. do., Mount Gilead, Ohio 

Johnson Machine & Press Corp., Oo WwW. 
Indiana Ave., Elkhart, Ind. 

L > 2 Press Corp., 1631 Sterling Ave., Elkhart, 


* ‘Erie E mrneginn Corp. 470 Woodward 
Ave., Buffalo 17, 

Lodge & Shiple Co., Joss Colerain Ave., Cin- 
cinnati 25, Shio 

Minster Maci.ine Co., args of bey 

Niagara Machine & Tool W , 637 Northiang 
ye Buffalo 11, 

“Tool Co., ba "285 N. 18th St., East 

Yaa ie 

Verson Allstee!l Press Co., 9309 S$. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Briquetting 

Birdsboro ane Foundry & Machine Co., Birds- 
boro, 

Hydraulic “Srase Mfg. Co., Mount Gilead, Ohio 

Lake Erie Engineeri Corp. 470 Woodward 
Ave., Buffalo 17, 

Wilson, K. R., Inc., } a N. Y. 


PRESSES, Closed-Die Forging 


Ajax Manufacturirg Co., 1441 Chardon Rd., 
Cleveland 17, Ohio 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
one t. W. Co., 1375 Raff Rd. S$. W., Canton, 
hio 
Geerenee Engineering Co., Chambersburg, 


a. 
Clearing ‘ert Corp., 6499 W. 65th St., 
Chicago 38, Iil. : 
Erie Foundry og 1253 W. 12th St., Erie 6, 


Pa. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie E neon. ¥ ‘Ges. 470 Woodward 

Ave., Buffalo 17 
Verson’ Allsteel Press Pd 9309 S. Kenwood 

Ave., Chicago 19, lil. 

Wilson, K. R., Arcade, N. Y. 


PRESSES, Coining, Embossing 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
om, E. W. Co., 1375 Raff Rd., S. W., Canton 
io 
Chambersburg Engineering Co., Chambersburg, 


Pa. 

Clearing rari laa Corp., 6499 W. 65th St., Chi- 
cago 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 S. Laro- 
mie, Chicago 50, Ill. 

Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 

Ferracute Machine Co., Bridgeton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Johnson Machine & Press Corp. 620 W. Indiana 
Ave., Elkhart, Ind. 

Lake Erie Engineering lia 470 Woodward 
Ave., Buffalo 17, N. 

Minster Machine Co., Minater, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. 

Verson’ Alisteel Press cc , 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Arcade, N. Y 


PRESSES, Die Sinking (Hobbing) 
Birdsboro Steel Foundry & Machine Co., Birds- 


Pa. 
Saar Co., 1375 Raff Rd., S. W., Can- 
Chambertbure Engineering Co., Chambersburg, 


a. 

Clearing ‘~ Corp., 6499 W. 65th St., 
Chicago 38, lil. 

Erie Foundry Co., 1253 W. 12th St., Erie 6, Pa. 

ee — ‘Mfg. . Mount, Gilead, Ohio 
ake Erie Engi ing Corp, 4 Woodward 
Ave., Buffalo aS 

Verson Allsteel raion Pha 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R Inc., Arcade, N. Y. 
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PRESSES, Die Tryout 


Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 


Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie 6, Pa. 

Federal Machine & Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, Ind. 

Ferracute Machine Co., Bridgeton, N. J. 

—" Corp., 510 S. Wolf Rd., Des Plaines 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Johnson Machine & Press Corp., 620 W. Indi- 
ana Ave., Elkhart, Ind. 

L . ~ Press Corp., 1631 Sterling Ave., Elkhart 
n 


Lake Erie Engineering Corp., 470 Woodward 
ve., Buffalo 17, N. Y. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Products Machine Co., 985 Housatonic Ave., 
Bridgeport 1, Conn. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Drawing 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford Conn. 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 

Cincinnati Milling & Grinding Machines, Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Crane & Engineering Co., Wickliffe, 


hio 

Cleveland Punch & Shear Wks. Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 S. Lara- 
mie, Chicago 50, Iil. 

Erie Foundry Co., 1253 W. 12th St., Erie 6, Pa. 

Federal Machine & Welder Co. 1745 Overland 
Ave., N. E., Warren, Ohio 

Ferracute Machine Co., Bridgeton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Johnson Machine & Press Corp., 620 W. Indi- 
ana Ave., Elkhart, Ind. 

L 2 Press Corp., 1631 Sterling Ave., Elkhart, 
n 


Lake Erie Engineering Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Nilson, A_H. Machine Co., Bridgeport, Conn. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, fil. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Extrusion 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

, E. W. Co., 1375 Raff Rd., S. W., Can- 
Ohio 

Clearing Machine Corp., 6499 W. 65th St.. 
Chicago 38, Ill. 

Danly Machine Specialties, Inc., 2100 S. Laro- 
mie, Chicago 50, Ill. 

Elmes Eng. Div., Paddock Rd. & Tennessee 
Ave., Cincinnati, Ohio 

Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 

Hydraulic Press Mgf. Co., Mount Gilead, Ohio 

Lake Erie Engineering Corp., 470° Woodward 
Ave., Buffalo 17, N. Y. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, fil. 

Watson-Stillman Co., Roselle, N. J 

Wilson, K. R., Inc., Arcade, N. Y 


PRESSES, Foot 


Ferracute Machine Co., Bridgeton, N. J 

Hydraulic Press Mfg. Co., Mount Gilead, Ohic 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Products Machine Co., 985 Housatonic Ave. 
Bridgeport 1, Conn. f 

Verson Allstee! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Arcade, N. Y. 


PRESSES, Horning 
Bliss, E. W. Co., 1375 Raff Rd., S 
ton, Ohio i 
Clearing Machine Corp., 6499 W. 65th St 
Chicago 38, II! 
(Continued on page 858) 








MICROHONING 
Laminated Rotors 
Cuts Processing Costs 


Emerson Electric squirrel-cage rotors are made of special “electrical 
grade” steel laminations and each lamination is coated with oxide 
insulation. In processing the rotor, the O.D. is turned concentric with 
the shaft hole. Then, in one operation, Microhoning accurately 
generates finished size and straightness of shaft hole without any 
change in hole location. - 


The Micromold tool has two universal 
joints in the drive shaft which allow 
the tool body to align itself with the 
shaft hole. Microhoning of holes is along 
same axis from which O.D. was turned. 





UNIVERSAL JOINTS 


For electrical and mechanical effi- 
ciency, assembled motors must have a 
uniform air-gap between rotor and 
stator of .006 inch to .011 inch. Be- 
cause laminated surface is rough and 
close tolerances must be held, special 
guided Micromold tools are used. 
Plastic guides above and below abra- 
sive sticks, control dressing of abrasive 
and assure generation of round, 
straight shaft holes. 








Before installing Microhoning equip- 
ment, two operations were required to 
finish shaft hole—rejects ran high. 
Microhoning greatly reduced the 

amount of dynamic balancing correc- ae 
tion required. 











The principles and applications of Microhoning are 
explained in a 30-minute, 16 mm, sound movie, 
“Progress in Precision” . . . available at your request. 


T] Please send me “Progress in Precision” in time for 


te). 
showing on_ ‘ : (date 


Please have a Micromatic Field Engineer call. 


Please send Microhoning literature and case histories. 


STATE 


MICROMATIC HONE CORP. 


8100 SCHOOLCRAFT AVENUE ~ DETROIT 38 MICHIGAN 


5 i j ar 957—357 
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YOUR PUMPING JOBS 








W rer you install Vikings, there’s no wasted time with slow, 

uncertain priming . . . you start delivering in seconds. Delivery 
is then smooth and constant. There’s no spasmodic operation to 
cause damage to valves and meters. And to finish, you can strip 
a tank fast and completely with positive Viking Rotary Pumps. They 


are built to pump all liquids, thick to thin. 
To start, send today for pump catalog 57S). 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. In Canada, it's "ROTO-KING” pumps 
See our catalog in Sweets 











NSE Low cost 


aime AUTOMATION 


Townsend's engineering, devel- 
opment and manufacturing facil- 
ities have an established record 
of efficiency and customer satis- 
faction. Look to Townsend for the 
answer to your next production 
problem. 


CLEVELAND TAPPING* 
special index type machine 
for drilling, spotfacing, 
milling and tapping. 
“subsidiary of H. P. TOWNSEND 


TOWNSEND of Hartford now has 
a complete line of automatic ma- 
chines to fit every production 
need: Automatic screw machines, 
Riveters, Spring presses, Drilling 
machines, Duplex spline milling 


Mats H. P. TOWNSEND machines, Automatic metal sawing 


machines, Lead screw tapping 
machines, Automatic drilli nd 
MANUFACTURING CO. eee aes 
HARTFORD 10, CONN. 





Cleveland Punch & Shear we ME 3917 St. 
Clair Ave., Cleveland 14, 

Federal ws & Welder Co., "545 Overland 
Ave., E., Warren, Ohio 

P< Sy Machine Co., Bridgeton, N. 

Hydraulic Press Mfg. €o., Mount Ghieed, Ohio 

Lake Erie Engineering Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

Minster Machine Co., Minster, Ohi 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


PRESSES, Notching 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Federal eg & Welder Co., 1745 Overland 
Ave., E., Warren, Ohio 

eaaeee Machine Co., Bridgeton, 5 

Lake Erie Engineering Corp., 470 NWwesdward 
Ave., Buffalo 17, N. Y. ; 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Mig Wks., 637 Northland 
Ave., Buffalo 11, N. 

Verson Allsteel Press a, 9309 S. Kenwood 
Ave., Chicago 19, 

Wales-Strippet Co., 345 “Payne Ave., N. Tona- 
wanda, N. 

Wilson, K. R., ‘Inc., Arcade, N. Y. 


PRESSES, Punching, Piercing 

Bath Cyril Co., 32324 Aurora Rd., Solon, Ohio 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Crane & Engineering Co., Wickliffe, 
Ohio 


Cleveland Punch & Shear — Co., 3917 St 
Clair Ave., Cleveland 14, 

Danly Machine Specialties, A ©3100 S. Lora- 
mie, Chicago 50, Ill. 

Dreis & Krump Mfg. Co., 7400 S. Loomis 
Bivd., Chicago 36, III. 

Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, Ind 

Ferracute Machine sw Bridgeton, N. J. 

Hannifin Corp., 510 S. Wolf Rd., Des Plaines, 
it 


Johnson Machine & — Corp., 620 W. Indi 
ana Ave., Elkhart, Ind 

‘ =. Press Corp., 1631 Sterling Ave., Elkhart 
In 

Lake Erie Engineering rr. 470 Woodward 
Ave., Buffalo 17, N. 

Minster Machine Co., Rideoee Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, ¥. 

Nilson, A. H. Aerio’ Co., Bridgeport, Conn. 

Verson ee _ Co., 9309 S. Kenwood, 
Chicago 19, 

Wales- Strippet | ae 345 Payne Ave., N. Tona- 
wanda, N. 

Wiedemann Shntine Co., 4272 Wissahicken 
Ave., Philadelphia, 32, Pa. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Quenching 
Cone aaa 1000 University Ave., Rochester 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Engineering Corp., 470 Woodward 
Ave., Buffalo 17, 


PRESSES, Rubber-Forming 
Birdsboro Steel Foundry & Machine Co., Birds- 


1375 Raff Rd., S. W., Can- 
Chambersburg Engineering Co., Chambersburg, 


Cincinnati Milling & Grinding Machines, Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Erie Foundry Co., 1253 W. 12th St., Erie 6, Pa. 

sr tae Corp. 510 S. Wolf Rd., Des Plaines, 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Engineering Corp., 470 Woodward 
Ave., Buffalo 17, N. 

Niagara Machine & ge Wks., 637 Northland 

ve., Buffalo 11, N. 

Verson Allstee!l Press é. 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Trimming 
Birdsboro Steel Foundry & Machine Co. Birds- 
boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 
(Continued on page 360) 
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For the man with a carbide problem 
and a ceramic future 


The production man who teams carbides with worn, 
obsolete equipment is a glutton for punishment. 

He’s working with a monkey wrench that throttles 
production and breaks tools. 

Carbides won’t work with machinery that lacks power, 
speed and rigidity. And ceramic tools, with their 

vast production promise for the future, are even more 
particular about the company they keep. They demand 
even higher speeds... closer tolerances... 
vibration-free equipment. 

Axelson’s new 4025 Heavy-Duty Lathe handles heavy 
cuts with accuracy that minimizes metal removal 

in ensuing operations. It thrives on big, healthy 

bites or small, precision cuts. 

The 24-speed headstock delivers 75 h.p. (up to 100 h.p 
for peak loads) throughout spindle speeds that 

range from 6 to 750 r.p.m. in true geometric progression 
The 4025 Heavy-Duty Lathe has a massive main 

bed casting to subdue the forces of heavy turning. The 
carriage bed ways are hardened and ground alloy steel. 
Just two levers control a choice of 81 feeds, all contained 
in a totally enclosed gear box. Axelson’s oil-tight, 
box-type apron runs shafts and gears in a continuous 
oil bath. All carriage controls are on the apron, 

right at hand level. The tailstock on Model 4025 is 

a sturdy, one-piece casting. 

Axelson’s 4025 Heavy-Duty Lathe is packed with the 
power, speed and rigidity you need . . . for today’s 
carbides, for the ceramics of tomorrow. Put it to work 
on your team. Write for Bulletin M3-5504 


HEAD FULL OF POWER BUILT TO TAKE IT 

for carbides and ceramics Sturdy one-piece casting 
Twenty-four speeds. Up to Two speeds for rapid or slow 
100 h.p. for peak loads powerful movement 


pets Ly LATHES 


AXELSSON MANUFACTURING COMPANY 
Division of U. S. Industries, Inc 
6160 S. Boyle Avenue, Los Angeles 58, California 
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A Job 
For A 


TWO-HEADED 
MONSTER 


“i M Aow 


GEAR ol 


PLANT SUPERINTENDENT, THE CINCINNATI 


. OF 





me, I'm 


Legree with a 


isn't 


ct, I 


ie 
really a 
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: 
tt being wasted. 


here is puttin 


the result that we 


part too, with 
ave a top notcl 
product 


customers have come 


top-notch - something 


tter of course. 


yout 
Z out 


Company turning out a 


that our 


to expect from us as 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 


Fifty Years of "'Gears—Good Gears Only” 
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Chambersburg Engineering Co., Chambersburg 


a. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Punch & Shear Wks. Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Spoctaties, Inc., 2100 S. Laro- 


mie, Chic 

Erie Foundry W553 W. 12th St., Erie 6, Pa 

Federal iadhine & Welder Co., 1745 Overlana 
Ave., N. E., Warren, Ohio 

Federal Press Co., 511 Division St., eh Ind 

Ferracute Machine Co., Bridgeton, ix 

a | aa Corp., 510 S. Wolf Rd., x. Plaines, 
I 

Hydraulic Press Mfg. Co., Mount Gilead, Sie 

Johnson Machine & Press Corp., 620 W. Indi- 
ana Ave., Elkhart, In 

L . J Press’ Corp., 1631 Sterling Ave., Elkhart 

nd. 


470 Woodwarc 
Ave., Buffalo 17, 


Minster Machine Co., a Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press “- 9309 S. Kenwood 
Ave., Chicago 19, 

Wilson, K. R., Ine., ) ae 


- Erie eo ie Gn. 


PROFILING MACHINES—See 
Machine, Die Sinking, ete. 


Milling 


PULLEYS 
Delta Power Too! Div., 
Pittsburgh, Pa. 


Rockwell Mfg. Co., 


PUMPS, Coolant and Lubricant 


Barnes, John S., Corp., Rockford, Il. 

Brown & Sharpe Mfg. Co., Providence, 1. 

Delta Power Too! Div., Rockwell Mfg. : a 
Pittsburgh, Pa. 

Gray-Mills Co., 3705 N. Lincoln Ave., 
ton, Ill. 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Ruthman ate teks Co., 1809 Reading Rd. 
Cincinnati 12, Ohi 


Viking Pump Co., Cedar Falls, 


Evans- 


lowa 


PUMPS, Hydraulic 


Barnes, John S., Corp., Rockford, Hil. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Denison Engrg. Co., 1160 Dublin St., Columbus 
16, Ohio 

Eimes Eng. Div., Paddock Rd. & Tennessee 
Ave., Cincinnati, Ohio 

Hydraulic Press Mfg. Div., Mount Gilead, Ohio 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Wis. 

Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 

Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 

Viking Pump Co., Cedar Falls, lowa 

Watson-Stillman Co., Roselle, N. J. 

Wilson, K. R., Arcade, N. Y. 


PUNCHES AND DIES—See Dies, Blank- 


ing, etc. 


REAMERS, Rese, Chucking, Jobbers’, 


Taper, Shell, Adjustable, etc. 
Barber- ee Co., Rock and Montague, Rock- 


ford, 
cuttinad “Twist Drill Co., 1242 E. 49th St., 
Laurel Ave., Des Plaines, 


Cleveland, Ohio 

oom Co., 254 N. 

Goddard & Goddard Co., Detroit, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass 

— Tool Co., Heller Dr., Newcomerstown, 
hio 

National Twist Drill & Tool Co., & Winter 
Bros. Co., Rochester, Mich. 

Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 

Whitman & Barnes, 40600 Plymouth Rd 
Plymouth, Mich. 


REELS, Stock 

National Acme Co., 170 E. 131st St., Cleveland 
io 

Nive e. H. Machine Co., by, Bridpepert, Conn 
T 


U. S$. Tool Co., Inc., orth 8th St 
Ampere, N. c. 


REFRACTORS, Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester ¢ 
Mass. 


RETAINING RINGS FOR BEARINGS, 
Etc. 


Waldes-Kohinoor, ss 


4716 Auste! Place 
Long Island City 1, Y 


RIVETERS, Stationary 


Brown & Sharpe at Co., 235 Promenade St 
Providence 1, . 
Chicago eet Tool Co., 6 E. 44th St 


New York, 

Grant Mfg. & “Mch. Co., 90 Silliman Ave 
Bridgeport 5, Con 

— Corp., 510 "§, Wolf Rd., Des Plaines 

I Holbrook & Henderson, = 292 Madi- 
son Ave., New York 17 


Tomkins-Johnson Co. 619 N , eee St 
Jackson, Mich. 


RIVETERS, Portable 

Chicago Pneumatic Tool Co., 
New York, 

Hannifin Corp., "510 So. Wolf Rd., Des Plaines 

Ingersoll-Rand Co., 11 Broadway, New York 4 
N. Y 


Thor Power Tool Co., 


6 E. 44th St 


Aurora, tli 


RULES, SCALES AND STRAIGHTEDGES 
—See Machinists’ Small Tools 


RUST INHIBITORS 
Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 
Oey Products, Inc., 19 Rector St., 
200 Lafayette St., 


meV "George Cow a 
, New York, N. Y 


New York 12 h St 
1608 Was St., Philadelphia 3 


New York 


Shell Oil Co., 50 w. 5 
Sun Oil Co., 
Pa. 


SAND BLAST EQUIPMENT—See Bios 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular, 
Friction 

oy ag Mfg. Co, 5700 W. Blooming- 
dale Ave pateee, | i, 

Circular Tool C , Inc., 765 Allens Ave., Provi- 
jence - R. 

DoAll Co., B54" Laurel Ave. aines, Ili. 

Espen Lucas Mch. Works, Philodelphie, Pa. 

Motch & roe ge Mehy. Co., 888 €. 70th 
St., Cleveland 3, 

Simonds al & Stoel _ 470 Main St., 
burg, 

Starrett, The ES: Ce., Athol, Mass. 

Tannewitz Works, Grand Rapids, Mich. 


Fitch- 


SAW BLADE SHARPENERS 


DoAil Co., Des Plaines, Iii. 

Espen-Lucas Machine Works, Front St. and 

Motch & Merryweather Mehry. Co., 888 E. 70 
) Merrywea r Mchry. Co., th 
St., Cleveland 3, 

Scherr, George Co. Ir 200 Lafayette St 


Ohio 
Inc., 
New York 12, 





FASTEST KNOWN METHOD 
OF CUTTING METAL TUBES |. 


Automatic continuous operation of up to 6,500 cut-offs per 
hour is approximately 3 to 8 times greater than the speed 
of competitive methods. 


THREE 
STANDARD MODELS 


Cutting action in Grieder Tube Cut-off Machines is accom- 
plished by two blades actuated by a crankshaft. A horizontal 
cut is made first. through the wall thickness of the top of the 
tube. The vertical blade descends into the opening and com- 
pletes the cut. The tubing is held firmly in dies which operate 


NO. 1000-MAC cuts tubes up to % 


as a vise preventing any distortion. Lengths can be held to 
and up to .062° wall thickness. 


plus or minus .002” on light wall tubing and to approximately 


.003’’ on heavier wall tubing. 


Automatic hoppers for feeding tubes and related automation 
equipment are available in conjunction with Grieder Tube Cut- 
off Machines for specific applications. Tell us what you want 
to accomplish. 


+ 


NO. 2000-MAC cuts tubes up to 2” OD 
and up to .125° wall thickness 


Grieder Tube Cut-off Machines are 
slicing tubes and slashing costs in most 
major industries. Write for literature. 


GRIEDER INDUSTRIES, INC. 


P. O. BOX 169, BOWLING GREEN, OHIO 


NO. 4000-MAC cuts tubes up to 4 OD and 
up to .250” wall thickness 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
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| 
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| 
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SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abro- 
sive Wheel 


SAWING MACHINES, Band 


Aaron Machinery Co., Inc., 45 Crosby St., New 
York , & 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ili. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Do All Co., 254 Laurel Ave., Des Plaines, Ill. 
onnewitz Works, Grand Rapids, Mich. 


SAWING MACHINES, Circular Blade 


onsolidated Mch. voot Div., Blossom Road, 
Rochester 10, N. 

Deita Power Tool biv.. Rockwell Mfg. Co., 
614G N. Lexington Ave. Pittsburgh 8, Pa. 
DoAll Co., 254 Laurel Ave., Des Plaines, i. 
Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa 
Motch & Merryweather Mchry. Co 

Bidg., Cleveland, Ohio 


Penton 


SAWING MACHINES, Power Hack 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
_, dale Ave., Chicago, IIl. 
oa Pneumatic Tool Co., New York 17 


Homestrand, Inc., Lareeee, N 
Thor Power Tool Co., 175 N. State &. Aurora, 


SAWS, Screw-slotting—See Cutte-s 
Milling 


SCALES 


Hydroway Scales, Inc., 31302 Stephenson Hwy., 
Madison Hts., Mich. 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 


Chicago Pneumatic Tool Co., 
New York, N. 

Consolidated Mch. “Too! Div., 
Rochester 10, N. Y. 

Cross Co., 3250 paaeaie Detroit 7, Mich. 

D & L Tool & Machine Co., Detroit 17, Mich. 

Errington Mech Lab., Inc., 24 Norwood Ave., 
Staten Isiana 4, N. Y. 

Ingersoll-Rand Co., 11 Broadway, New York 4, 

Y 


N 

Scully-Jones & Co., 1906 S. Rockwell St., Chi- 
cago 8, lil. 

Thor Power Too! Co., Aurora, Illinois 

Williams & Co., J. H., 400 Vulcan St., Buffalo 
A 


6 E. 44th St., 


Blossom Road, 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Single-Spindle 
Automatic 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York ie a 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Cone Automatic Mch. Co., Inc., Windsor, Vt. 

Cosa Corp., 405 Lexington Ave., New York 17, 
N. ¥ 


Gear Grinding Mch. Co., 3901 Christopher St., 
Detroit 11, Mich. 





INSERT CHASER 


He 


DIE HEAD 


4eeeee0 


seeeeed / 
$46660* 


LOW COST 
INSERT CHASERS 


FOR LESS THAN $45 YOU GET 12 SETS, EACH SET GROUND READY TO GO 
Men would not accept either idea at first 


INSERT CHASERS SAVE UP TO 33% 
Insert chasers are like safety razor blades: they cost so little that you 
can throw them away when dull. Or, for utmost economy, you can 


resharpen them over and over again. Only a flash grind is required. 


For less than $45 you get a dozen sets of %— 


16 insert chasers, each set 


ground ready tc go. You will be amazed at the quantity of threads they will 
cut, even to Class 3 specifications, with a minimum of downtime. 


FREE: “ 


Unified and American Screw Thread Digest.” 


THE EASTERN MACHINE SCREW CORPORATION 23-43 Barclay St., New Haven, Conn. 
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Gisholt Mch. Co., 1245 E. Washington Ave., 


Madison 10, Wis 
Gorton, George, Mch. Co., 1110 W. 13th St., 


Racine, Wis. 

— ” Co., 170 E. 131st St., Cleve- 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Russell, Holbrook & Henderson, Inc., 292 
Madison pan, 4. YY. 17, Be Y. 


SCREW MACHINES, Multiple-Spindle 
Automatic 


Cone Automatic Mch. Co., Inc., Windsor, Vt 
Cosa Corp., 405 Lexington “Ave., New York 17, 


oe A 
Greenlee Bros. & Co., 2136 12th St., Rockford 
il 


National Acme Co., 170 &. 31st St., Cleve- 
land, Ohio : 
New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn 

Scherr, George Co., Inc., 200° ‘Lafayette St., 
New York 12, N.Y. 

Warner & Swasey, 670! 
land 3, Ohi 


Carnegie Ave., Cleve- 


SCREW PLATES 
Greenfield Tap & Die Coro 


greenfield, Mass 


SCREWS, Cap, Set, Seif-tapping, etc.— 
See Bolts, Nuts and Screws 


Parker Kalon Div., Clifton, N. ! 


SEALS AND RETAINERS, Oil or Grease 


American Felt Co., Glenville, Conn. 

— Packing Co., 1800 Cuyler Ave., Chicago, 
ti. 

Donley Products, Inc., 1106 Avon Ave., Cleve- 
land 5, Ohio 

Gits Bros. Mfg. Co., 1853 5 
Chicago, Illinois 


Kilbourn Ave., 


SEPARATORS, Centrifugal 
DeLaval Separator Co., Poughkeepsie, N. Y 


SEPARATORS, Magnetic 
wie Drill Co., 814 Chestnut St., 


Sundstrand Mch. Too! C2. 2531 IIth St., 
Rockford, Ill. 


Rockford, 


SET-UP EQUIPMENT 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Challenge Mchry. Co., Grand Haven, Mich. 
Lufkin Rule Co., Saginaw, Mich 
Starrett, The L. S., Co., Athol, Mass. 
Williams, J. H. & Co., 499 Vulcan St., Buffalo 
» 


SHAFTS 

Cumberland Steel Co., 10 
berland, Md. 

National Forge & Ordnance Co., 
ren County, Pa. 

Thomson Ind., Inc., Manhasset. N 


Williams St., Cum- 


Irvine, War- 


SHAPERS, Crank and Hydraulic 


Austin Industrial Corp., 746 Mamaroneck Ave., 
White Plains, i. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Homestrand, Inc., Larchmont, N. Y. 

Nebel Machine Tooi Co., 3401 Central Park- 
way, Cincinnati 25, Ohio 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Sheldon Mch. Co., wg 4240-4258 N. Knox 
Ave., Chicago 41, 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


Western Machine Too! Works Holland Mich. 





RENAULT 


High output of 
4 Airy \ precision manufactured 


COCKS and 
UNIONS 


Designed and precision-built 

to crash a new era in automation! 
These machines are already 
establishing new manufacturing 
records and cutting costs in 
leading plants throughout the world! 
You will profit by seeing them 
demonstrated at the exhibition 
April Ist through April 4th 
7801 Brookpark Road, Cleveland, 
or write for folder 10M. 


Also on display: 


GSP 


ROUCHAUD 


. | Highly maneuverable 
High-powered | RADIAL DRILL 
spindle 


HORIZONTAL San gee VERNET 
PRODUCTION ’ ' Powerful—versatile 


PUNCHING and 


MILLING eee SHEARING MACHINE 


GAMBIN 


An excellent UNIVERSAL 
MILLING MACHINE 


MACHINE TOOL BUILDERS 


ASSOCIATES, INC. 
7801 BROOKPARK ROAD, CLEVELAND 29, OHIO 











For more information fill in page number on Inquiry Cord, on page 257 
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SHAPERS, Vertical and Slotters 


Austin Industrial Corp., 76 Mamaroneck Ave 
White Plains, N ° 

Br aaapere Mches., Inc., 500 Lindley St., 

Bridgeport 6, Conn 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. 

Homestrand, inc., i aatle mY. 

Rockford Mch. Tool Co., 2500 Kishwaukee St 
Rockford, Ill 


SHEARS, Alligator 


4il! Acme Co., 1201 W. 65th St eveland 2 
Ohio 
dge & Shipley Co., The, Cincinnati 


SHEARS, Rotary and Squaring 


Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa 
Brown & Sharpe Mfg. Co., Providence, R 
Cincinnati Shaper Co., Hopple & Garrard, Cir 
cinnati 25, Ohio 
ohnson Mch. & Press Corp., 620 W. Indiana 
Ave., Elkhart, Ind. 
.odge & Shipley Co., The, Cincinnati 25, Ohic 
Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 
Simonds Saw & Steel Co. (Knive 
Fitchburg, Mass 


SHEARS, Squaring 


Cincinnati Shaper Co., Elam and Garrard Aves 
Cincinnati, Ohio 

Lodge & Shipley Co., The, Cincinnati 25, Ohio 

Niagora Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Simonds Saw & Steel Co., (Blades), 470 Main 
St., Fitchburg, Mass. 


SHEET METALS—See Strip 


Ferrous, Non-ferrous 


SHIM STOCK 
aminated Shim Co., Inc., Glenbrook, Conn 
monds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


SHOP FURNITURE—See Furniture 
Shop 


SLITTING MACHINES, Rotary 


Bliss Co., E. W., Canton, Ohio 

Niagara ‘Mch. & Tool Works, 683 Northland 
Ave., Buffalo 11, N. 
sder Co., 5504 Walworth Ave., Cleveland 2, 
Ohio 


SLOTTERS—-See Shapers, Vertical and 
Slotters 


SOLENOIDS 


Allen-Bradley Co., 1331! S. Ist St., Milwaukee 
4, Wis. 


Barnes, John S. Corp., Rockford, 1/ 

seneral Electric Co., Schenectady, N. Y 

National Acme Co., 170 E. 131st St., Cleveland 
3, Ohio 

Vickers, Inc., Detroit 32, Mich 


SOCKETS—See Drill Sleeves and Exten 
sion Holders 


pulonacc MACHINERY AND TOOLS 


cromark Co., 9-11 Morrell St., Elizabeth, N. J 
Rpt my Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Ca 
Baird Machine Co., 
ford, Conn. 
Baidwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa 
Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohic 
aker Bros., Inc., Sta. F., P.O. Box 101, Toled 


in 


1700 Stratford Ave., Strat- 


hio 

Bath, Cyril Co., Aurora & Solon Road, Solon 
Ohio 

Barnes Drill Co., 814 Chestnut, Rockford, III 

Barnes, W. F. & John Co., 201 S. Water St., 
Rockford, lil. 

Baush Machine Tool Co., 156 Wason Ave 
Springfield 7, Mass. 

Bethlehem Steel Co., Bethlehem, Pa. 

















HIGH SPEED BAND SAWS 
FASTEST, BEST MEANS 





OF CUTTING METALS 


If you are not familiar with the ad- 
vantages of friction sawing with these 
machines, by all means drop us a line 
asking for “Friction Sawing Data.” 
You can save many times the cost of a 
Tannewitz High Speed Band Saw and 
greatly expedite production by using it 
to cut sheets of both hard and soft steel, 
formed or flat, trimming malleable and 
steel castings, cutting armor plate or 


Bilgram Gear & Mch. Works, alae 35 Spring 
Garden St., Philadelphia, 

Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Po 

Blanchard Mch. Co., 64 State St., Cambridge, 
Mass. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
Ohio 

Buhr Mch. Tool Co., 835 Green St., Ann Arbor, 
Mich 

Chambersburg Engrg. Chambersburg, Pa 

Cincinnati Milling a ‘Co., Oakley, Cincin 
nati 9, Ohio 

Colonial ga ert tah sy P.O. Box 37, 
Harper Sta etroit ic 

Sobmann Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. C. 

Coulter, James, Machine Co., Bridgeport 5, 
Conn. 

Cross Co., Detroit, Mich. 

Elmes Eng. Div., Paddock Rd. & Tennessee 
Ave., Cincinnati, ue. 

Erie Foundry Co., Erie, 

Espen-Lucas Mch. Witks, “Front St. and Girard 
Ave., Philadelphia, Pa. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 

Mich. 

Farrel-Birmingham Co., Inc., 25 Main St., An 
sonia, Conn. 

Federal Machine & Welder Co., Overland Ave 
Warren, Ohio 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, 

Gisholt Machine C oo 1245 E. Washington Ave 
Madison 10, 

Gorton, Geo., Meh. Co., 1110 W. 13th St. 
Racine, Wis. 

Greenlee Bros., & Co., 12th and Columbia 
Aves., Rockford, Ul. 

Hannifin Corp., 501 S. Wolf Rd., Des Plaines 


ll. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn 

Hill Acme Co., 1201 W. 65th St., Cleveland 2 
hio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kingsbury Mch. Tool Corp., Keene, N. H 

Lake Erie Engrg. Corp., Kenmore Station, Buf 
falo, N. Y. ; 

Mercury Engrg. Corp., Milwaukee, Wis 

Michigan Drill Head Co., Detroit 34, Mich 

Michigan Tool Co., 7171 E. McNichols Rd 
Detroit 12, Mich. 

Milholland, W. K. Machinery Co., 6402 West 
field Blvd., Indianapolis 5, Ind 

Modern Industrial Engrg. Co., 14230 Birwood 
Detroit 4, Mich 

Moline Tool Ca. 102 20th St., Moline, Ill. 

— Machine Tool Co., Inc., 946-M Harriet 

Cincinnati 3, Ohio 

Motch & Merryweather Mchry. Co., Penton 
Bldg., Cleveland, Ohio 

National Acme Co., 170 E. 13st St., Cleve- 
land, Ohio 

National Automatic Tool Co., Inc., S$. 7th and 

ts., Richmond, Ind. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Nationa! Twist Drill & Tool Co., Rochester, 
Mich. 

New Britain Mch. Co., New Britoln-Gridiey 
Mch. Div., New Britain, Con 

New Jersey ‘Gear & Mfg. So. "1470 Chestnut 
Ave., Hillside, N. J. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. 

Oilgear Co., 1569 W. Pierce St., Milwaukee 


Wis 

Seneca Falls Mch, Co., Seneca Falls, 7. 

Snyder Tool & Engrg. "Co: 3400 E. SR 
Detroit 7, Mich. ; 

Standard Electrical Too! Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Sundstrand Mch. & Tool Coe., 2531 tith $t., 
+ 5 

Universal E Co., Frankenmuth 2, Mich. 

Verson Allstee Press e. 93rd St., & S. Ken- 
wood Ave., oeee, © 

Waltham Machine orks, Newton St., Wal- 
tham, Mass. 

Wicaco “so Corp., Wayne Junction, Phila- 
delphia, 


many other materials. Write NOW! 


THE TANNEWITZ WORKS B® ecui+-1729 
GRAND RAPIDS, MICHIGAN 
Barnes, John S$. Corp., Rockford, Ill. 


)} | “ Boston’ Gear — 320 Main St., North 
i i v= a Quincy 71 


. } Mass. 
eB | TANNEWITZ DIE- SAWS Brad Foote oo Works, 1309 So. Cicero Ave., 


r= eS Cleveland Worm & Gear Co., 3249 E. 80th S 
| ig “ ” ” a = Pi evelan orm ar Co., th St., 
_ 4) 24", 36", 48", 60” CAPACITIES | —\<|— 2 pees ee | 
es =a ciples cawnte; iia: POLISHING Cone Drive Gear D Div., 7171 E. McNichols Rd., 
& ~ The smoothest, fastest, most trouble-free Di- | DoAll Co., Des ae ti. 
i Sows on the market. Write for er ; Farrel- -Birmingham Co., Inc., 25 Main St., An- 

sonia, Conn. 

General’ Electric Co., Schenec tady, 

Horsburgh & Scott €o., 5114 reliant ‘Cleve- 


and, Ohio 
Philadelphia Gear Works, Inc., Erie Ave., and 
G St., Philadelphia, Pa. 
‘(Continued on page $66) 


~ 4 55 On Co., 2400 Lakeland Bivd., Cleve- 


SPEED REDUCERS 
Adams Co., Dubuque, lowa 
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® 


BRUSHING METHODS wouthy of your 


BEFORE BRUSHING 


AFTER BRUSHING 


EMOVING fine feather burrs and blending surface 
junctures on steel worms is an exacting operation. 
Hand methods are slow and costly . . . quality irregular. 

Today, using Osborn Brushamatic® Methods, vastly 
improved results are achieved quickly and economically. The 
operator merely loads and removes the part trom the 
machine. No special skill is required. Absolute unifo 
piece after piece, assures uninterrupted assembly, 
eliminates scrap loss. 

Results that can be obtained by Osborn Power Brushing 
methods are virtually unlimited. Without obligation, an Osborn 
Brushing Analyst will survey your manufacturing needs 
Write The Osborn Manufacturing Company, Dept. D-32, 

5401 Hamilton Avenue, Cleveland 14, Ohio. 


Osborn Brushamati 


Send TODAY for the » 


BRUSHING METHODS e POWER, PAINT AND MAINTENANCE BRUSHES 
BRUSHING MACHINES e FOUNDRY MOLDING MACHINES 


For more information fill in page number on Inquiry Card, on page 257 MACHINERY, March, 1957—365 
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Why Don't You GO MODERN? 


You spread manure and sow the seed, 
To make your lawn grow rich and green. 

And then you sweat to keep it short 
With an old time cutting-off machine. 


Nobody has to sweat when you cut off push the button and go back to your 
tubing up to 8 inches in diameter—-and pinochle game 

bar stock—on the Modern Cutting-off Ma- 

chine equipped with automatic loader. This machine is fast—accurate—economi- 
Once the loader is filled with stock—in cal. It will save you money. Write for 
andom lengths if you wish--you simply full story—and catalog. 





MODERN MACHINE TOOL CO. 
2005 LOSEY AVENUE 
Jackson, Michigan 








Each page will give you 
new cost-saving ideas 


'S7 


CATALOG 


We'll be glad 
to send you a copy of 


this new catalog-— White Today 





BUCK TOOL COMPANY Tiana 
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Reliance Elec. & Engrg. Co., 1200 Ivanhoe Rd., 
Cleveland 10, Ohi 


SPINDLES, Machine 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. |. : 
OS Mich tg 1200 Oakman Bivd., Detroit 


ich 

Michigan Drill Head Co., Van Dyke, Mich. 

National Automatic Too! Co., S. 7th St.-N. St., 
Richmond, Ind. 

Pope Mchry. Corp., Haverhill, Mass. 

Standard Electrical Tool Co., 2488-90 River 
Road, Cincinnati, Ohio 

Wadell Equip. Co., Clark, N. J. 


SPRAYING EQUIPMENT, Metal 
Metallizing Engrg. Co., Westbury, N. Y 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 


Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Laminated Shim Co., Inc., Glenbrook, Conn. 

Revere Copper & Brass ‘Inc., 230 Park Ave., 
New York, N. Y. 


STEEL, Cold Rolled, Stainless, High- 
Speed, Tool, Etc. 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

a ghaae Steel Co., 105 W. Bern St., Reading, 


a. 

Columbia Tool Steel Co., Chicago Hts., Ill. 

Crucible Steel “oo of America, Oliver Bidg., 
Pittsburgh 30, 

Cumberland Faby ee. 101 Williams St., Cum- 
berland, Md. 

Rygreon, Jos. . Se Inc., 2558 W. 16th 

Chicago Tis, 

sD Saw & Steel. Co., 470 Main St., Fitch- 
burg, Mass. 

Timken Roller Bearing Co., Canton, Ohio 

U. S. Steel Corp., (American Steel & Wire Co.), 
Div., 436 7th Ave., Pittsburgh, Pa. 

Vanadium-Alloys Steel Co., Latrobe, Pa. 


STEEL DISTRIBUTORS 
Ryerson, Jos. T., & Son, 16th & Rockwell St., 
Chicago 8, Ili. 


STOCKS AND DIES 


Cyril Bath Co., Solon, Ohio 

DoAll Co., Des Plaines, Ill. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 

Landis Mch. Co., Waynesboro, Pa. 

Threadwell Tap & Die Co., Greenfield, Mass. 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat Stock and Wire 


Bliss Co., E. W., Canton, Oh 

Niagara Mch. & Tool WKS. 637- 697 Northland 
Ave., Buffalo 11, 7; 

Nilson, "A. H. ANT Co., Bridgeport, Conn. 

U.S. Teol C€o., ine., 255 North 18th St, 
Ampere, N. i 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


STRIP AND SHEET, Ferrous 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
aw Steel Co., ‘105 W. Bern St., Reading, 


Crucible Steel Co. of America, Oliver Bldg., 
Pittsburgh 30, Pa. 

Ryerson, Jos. T.. & Son, Inc., 2558 W. 16th 
St., Chicago 18, III. 

U. S. Steel Corp., (American Steel & Wire Co. 
Div., Carnegie- Illinois Steel Corp., Div., Co- 
lumbia Steel Co., Tennessee Coal, tron 
Se. se Div.), Os 7th Ave., Pittsburgh, 

a. 





GREATER GRINDER PRODUCTION 
BETTER SURFACE FINISHES 
LOWER PRODUCTION COST 


From all your Surface Grinders, 
new or old 


HEAVY DUTY, 
MOTORIZED 


SPINDLES 


POPE 1, 2 and 3 HP, 1800 or 3600 RPM Surface Grinder Spindles: 


assure continuous production of accurate parts. 
revolve accurately under the heaviest loads. 
permanently lubricated (Pope System) for the life of the bearings. 


have the rigidity to support diamond wheels and to produce more good 
work, 


have the extra rigidity for crush dressing and form grinding. 


WRITE FOR PRICE AND DELIVERY. 
[eae ES can | 
es LOOK AT THE 
. 7 : =. BEARINGS! 
cieaeeianenesatieniniaiiintien ey permanently 
preloaded 


These super-precision, double row metal fast but maintain its inbuilt pre- 
cylindrical roller bearings have the ca- cision for producing fine finishes. 
pacity to assure smooth, chatter-free op- Separate super-precision ball thrust 
eration over a long life — give the bearings eliminate endwise movement of 


Spindle the ability to rough off surplus the shaft in either direction. Ne. 117 
°. 


® ENGINEERS AND BUILDS STANDARD AND SPECIAL 
PRECISION ANTI-FRICTION BEARING SPINDLES — 
FOR EVERY PURPOSE lis 
POPE MACHINERY CORPORATION 261 RIVER STREET~> HAVERHILL, MASS. 
Established 1920 
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STRIP AND SHEET, Non-ferrous TAP HOLDERS 
Aamericen Brass Co., 25 Broadway, New York Brown & Saree i- Co., 235 Promenade St., 


Providence | 
Burg Tool Mfg. Co. Inc., Gardena, Calif. 
‘4932 Beech 


Cleveland Automatic Mch. Co., 























Bethlehem Steel Co., 


Bethlehem, Pa. 
ridgeport Brass Co., 


Bridgeport, Conn. 


















































New ay Zinc Co.,. 160 Front St., New York St., Cincinnati 12, Ohio 
N. Ettco Tool Mg Inc., ‘594 Johnson Ave., Brook- 
rson, “Jos. T. & Son, Inc., 2558 W. 16th St lyn 37 Y. 
Chicago 18, {1 exLeli -O hg 1200 Oakman Bivd., Detroit 
Mich. 








Michigan Drill Head Co., Van Dyke, Mich. 
National Automatic Tool Co., S. 7th - N Sts 


Richmond, Ind 
— "& Co., 1906 Rockwell St 
ll. 


230 Park Ave ’ 





STRUCTURAL SHAPES 


Bethlehem Steel Co., Bethlehem, Pa 

Revere Copper * Brass, Inc., 
New York 17, 

Ryerson, Jos. T. & aA Inc., 2558 W. 16th St 
Chicago 18, ui. 
S. Steel Corp., 525 Wm. Penn Pl., 
burgh 30, Pa. 











.. Chicago 























TAPPING HEADS 

Baker Bros., Inc., Station F, P. O. Box 101 
Toledo 10, Ohio 

Burg Tool Mfg. Co. Inc., Gardena, Calif. 

STUD § — 1 ty ee Pog awe & Lewis Mch 

ETTERS— c . a c ool Co., Fon ju Lac, is. 

r S—See Screwdrivers, et Grrington Mechanical Laboratory, 24 Norwood 


to Stapleton, Staten Isiand, N. Y 
SUPERFINISHING EQUIPMENT Ettco Tool oo Inc., 592 Johnson Ave., 
Gisholt Machine Co., 1245 E. Washington Ave 


lyn, 
Madison 10, Wis. 





Pitts- 






































Brook 














Necnaabraiel: Inc., Larchmont, N. Y. 

LaSalle Tool, Inc., 3840 E. Outer Drive, Detroit 
34, Mich. 

Leland-Gifford Co., 1425 Southbridge St. 
Worcester, Mass. 

Michigan Drill Head Co., 
Van Dyke, Mich. 

“ar Mchy. Co., 

id 
































SURFACE PLATES 
wn & Sharpe Mfg. Co., 
Providence 1, R. |. 
3ryant Chucking Grinder Co., Springfield, Vt 
challenge Mchy. Co., Grand Haven, Mich. 
elta Power — Div., Rockwell Mfg. Co 
Pittsburgh, Pa. T 
0All Co., Des Plaines, ti hriftmaster Products vcieaiadeaialiins 


ith Bend Lathe Wks., South Bend 22, Ind nee © Co., 24000 Lakeland Bivd., Cleveland 





ee 11449 Timken Ave., 
235 Promenade St., 











W.K.M., Indianapolis 




















National Automatic Tool Co., S. 7th - N Sts., 
Richmond, Ind. 




















Plum 

















SWITCHES, Limit 









































Allen-Bradley Co., 1331 So. Ist St., Milwaukee TAPPING MACHINES 
Wis Baker Bros., Inc., Station F, P. O. Box 101, 
. Toledo 70, — . 
aI aush Machine Tool o., 15 Wason Ave., 
TACHOMETERS—See Indicators, Speed Springfield 7, Mass. 




























“ERRINGTON TAPERS . ate 


COMPLETE LINE . 
the LEADING LINE SINCE 1891 


Errington specializes in the manufacture of 
- high speed multiple drilling and tapping 
attachments. The name Errington is your assur- 
ance of top-quality products . . . your assur- 
ance of the finest and most modern tools to 
produce first-grade workmanship at minimum 
operating costs. 






















































QUICK-CHANGE POSITIVE 


For through holes 
where work is drilled 
and then re-handied 
and tepped 

















Tool-Holders to 
Drill, Tap and Set 
Studs, etc., with 
out moving work 


j 

j 

i 

j 
or stopping or re oa. 

j 

















FRICTION 

For blind holes, tapping in 
steel, copper, etc. wherever 
there is danger of breaking 










BALL BEARING 
CONE-DRIVE 
Designed for Ba 
Bearing High 
Speed Drill Press 


versing machine 
Individual friction 
adjustment in each 
tap-holder, if re- 
quired 












































These Tappers may also be adapted for 
button or acorn die threading. 


ERRINGTON Mechanical Laboratory, Inc. 


Write for Complete Information 















Established 1891 


Main Office and Plant. STATEN ISLAND 4, NEW YORK 
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Burg Tool Mfg. Co. Inc., Gardena, Calif. 
Cincinnati Bickford Div. of Giddings & Lewis 
Mch. Tool Co., ee Cincinnati 9, Ohio 
at ie A Pneumatic Tool Co., New York 17, 

N 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Elox Corp. of Mich. a= tephenson Highway, 


Royal Oak 3, 

Ettco Tool Co., om "592 Johnson Ave., Brook- 
lyn, N. Y. 

Govro-Nelson Co., 1931 Antoinette St., De- 
troit 8, Mich. ; 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 
Ohio 

Hill a Co., 1201 W. 65th St., Cleveland 2, 


lngerse -Rand Co., 11 Broadway, New York 
4 


Kaufman I Co., Manitowoc, Wis. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Landis Mch. Co., Waynesboro, Po 

La Salle Tool Inc., 3840 E. Outer Dr ive, Detroit 
34, Mich 

Michigan Drill Head Co., Van Dyke, Mich. 

Millholland, W. K. Machinery ce. 6402 West- 
field Bivd., Indianapolis 5, 

Moline Tool Co., 102 20th St., lire, Hl. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

National Automatic Tool Co., Inc., 
N Sts., Richmond, Ind. 

Warner & Swase’ Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio ; 
Western Machine Too! Works, Holland, Mich. 
—F 5 ee 24000 Lakeland Blvd., Cleveland 


S. 7th and 


TAPS, Hand, Machine Screw, Pipe, etc. 
oe Co., 254 N. Laurel Ave., Des Plaines 


Greenfield Tap & Die Corp., Greenfield, Mass. 

Hanson-Whitney Co., 169 Bartholomew Ave 
Hartford 3, Conn. 

Hy-Pro Tool Co., New Bedford, Mass 

Sheffield Corp., 721 Springfield St., Bayton |, 
Ohio 

Threadwell Tap & Die Co., 

Winter Bros. Co., Rochester, 


Greenfield, Mass 
Mich 











TAPS, Collapsing 


Greenfield Tap & Die Corp 
Landis Mch. Co., Waynesboro 


Greenfield, Mass. 


, Pa. 
131st St., 


—— Acme Co., 170 E. Cleve- 
and, Ohio 
Shatfield Corp., 721 Springfield St., Dayton 1, 





ie] 






THREAD CUTTING MACHINES 


—— James Machine Co., Bridgeport 5, 
onn 
Davis & Nag» ag eg 4460 W. 124th St., 


Milwaukee 10, 
Eastern Mch. vB ‘Cen. New Haven, Conn 
Errington Mach. Lab. Inc., 24 Norwood Ave., 
Staten Island 4, N. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 
Landis Mch. Co., Waynesboro, Pa. 
Lees-Bradner Co., Cleveland, Ohio 
Michigan Drill Head Co., Van Dyke, Mich 
Sheffield Corp., Dayton 1, Ohio 


THREAD CUTTING TOOLS 


Armstrong Bros. Tool Co., 5200 Armstrong 
Ave., Chicago, Ill. 

Coulter, James, Machine Co., 
Conn. 

Eastern Mch. Screw Corp., New Haven, Conn 

Hanson-Whitney Co., 169 Bartholomew Ave 
Hartford 3, Conn. 

Hill Acme Co., 1201 W. 65th St., 


Bridgeport 5 


Cleveland 
2, Ohio 
Landis Mch. Co., Waynesboro, Pa 
—" Corp., 921 ringfield St., Dayton 1, 
io 


THREAD ROLLING DIES—See Dies 
Thread Rolling 


THREAD ROLLING EQUIPMENT 
Hartford Special Machinery Co., 287 Home- 


stead St., Hartford, Med 
Landis Machine Co., W. boro, Pa. 
er — Co., 170" t 13st St., Cleve- 
Reed Rolled Thread Die Co., P. 0. Box 350 


Worcester 1, Mas: 
Sheffield Corp., Saeten 1, Ohio 
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TOOL CONTROL BOARDS 


oom Co., 3250 Bellevue, Detroit 7, Mich. 
— Design & Mfg. Inc., 4133 E. 10 Mile 
d., Centerline, “ee 

Scully- Jones Co., 1906 S. Rockwell St., Chi- 
cago 8, Ill. 


TOOL HOLDERS 


Apex Tool & Cutter Co., Inc., 235 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ili. 

Bridgeport Mches, ae 500 Lindley St., 
Bridgeport 6, Con 

Brown & Sharpe Mito. _ 235 Promenade St., 
Providence 1, R, 

Burg Tool Mfg. Co. hie Gardena, Calif 

ay Automatic Mch. Co., 4932 Beech 

Cincinnati 12, Ohio 

cutee Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Davis Boring Tool Div., Giddings & Lewis 
Machine Too! Co., Fond du Lac, Wis. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Eastern Mch. Screw Corp., Truman & Barclay 
Sts., New Haven 6, Conn 

Eclipse Counterbore Co., 
Ferndale, Mich. 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Metal Carbides ‘Corp., 6001 Southern Bivd. 
Youngstown 12, 

Philadelphia 


, Pa. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. (Turret) 

Vascoloy-Ramet Corp., North Chicago, Ill. 

Wesson Co., 1220 Woodward Heights Blvd. 
Ferndale, Mich. 

Williams, 5. H. & Co., 400 Vulcan St., Buffalo 


, 


1600 Bonner Ave., 


Ohi 
& >. 1825 Bristol ~ i 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 


Allegheny Ludlum Steel var Pittsburgh, Pa. 
—a Bros. = Co do w. Armstrong 
Ave. hicago, 
725 So. 


Haynes Stellite ce: 
Lovejoy Tool Co., Inc., Springfield, Vt 


Lindsay St 
Kokomo, Ind. 
Vascoloy-Ramet Corp., North Chicago, !!! 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa 

Apex Tool & Cutter Co., Inc., 235 Canal St 
Shelton, Conn. 

Armstrong Bros. Tool oes 5213 W. Armstrong 
Ave., Chicago 30, 

Cleveland Twist Drill i 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., 254 N. Laurel Ave., Des Plaines, II! 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

Kennametal, Inc., Latrobe, Pa. 

Lovejoy Tool Co., Inc., Springfield, Vt 

Metal Carbides Corp., Youngstown 12, Ohio 

Spiral Step Tool Co., Chicago 25, Ill. 

Vascoloy-Ramet Corp., North Chicago, III. 

Wesson Co., 1220 Woodward Heights Blvd 
Ferndale, Mich 


TOOL MATERIAL, Ceramic 

Metal Carbides Corp., veumgnern 

Norton Co 1 New Bond St 
Mass 


12, Ohio 
Norcester 6 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa 

Apex Tool & Cutter Co., Inc., 235 Canal St 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 

e., Chicago 30, Ill 

Carpenter Steel Co., Reading, Pa 

Cleveland Twist Drill Co., 1242 E. 49th St 
Cleveland 14, Ohio 

Crucible Steel Co. of America, Oliver Bldg., 
Pittsburgh 30, Pa 

du Mont Corp., 289 Wells St., Greenfield, Mass 

Eclipse Counterbore Co., 1600 Bonner Ave 
Detroit 30, Mich 

Lovejoy Tool Co., Inc 

Spiral Step Tool Co., 
Chicago 25, Ill. 

Vanadium Alloys Steel C 


, Springfield, Vt. 
5400 N. Damen Ave., 


, Latrobe, Pa 


TRACING ATTACHMENTS 


American Tool Works Co., Cincinnati 2, Ohio 

Atlas Press Co., Kalamazoo, Mich. 

G & L and Hypro Div., Giddings & Lewis Ma 
chine Tool Co., Fond du Lac, Wis 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Gorton Mch. Co., 1321 Racine St., Racine, Wis. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

Sidney Mch. Tool Co., Sidney, Ohio 


Wales-Strippit Co., N. Tonawanda, N. Y 


Warner & Swasey, 5701 Carnegie Ave., ‘Cleve- 


land 3, Ohio 


TRANSFER MACHINES, Automatic— 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 


Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Barnes, John S. Corp., Rockford, Ill. 

Boston Gear Wks., Cincy, Mass. 

Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland 4, Ohio 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 
Wis. 

Reliance Electric & Engrg. Co., 1047 Ivanhoe 
Rd., Cleveland 10, Ohio 

Vickers, Inc., Detroit 32, Mich 


TRUCKS, Material Handling 


Hamilton Tool Co., 834 So. 9th St., Hamilton 
hio 


TUBE-FLANGING MACHINES 


Grant Mfg. & Mch. Co., 90 Silliman Ave., 
Bridgeport 5, Con 

Niagara Mch. & Tool ‘Wiss. 637-697 Northland 
Ave., Buffalo 11, 


TUBE FORMING AND WELDING 
MACHINES 
Yoder Co., 550 Walworth Ave., Cleveland, Ohio 


TUBE MILLS 


Yoder Co., 550 Walworth Ave., Cleveland, Ohio 


TUBING, Non-ferrous 
American Brass Co., 25 Broadway, New York 
NY; 


Bridgeport Brass Co., Bridgeport, Conn. 
Mueller Brass Co., Port Huron 34, Mich. 


Revere Copper & Brass Inc., 230 Park Ave 
New York, N. Y. x 

Ryerson & Son, Inc., Jos. T., 2558 W. 16th St 
Chicago 18, III 


TUBING, Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa 
Babcock & Wilcox Co., Beaver Falls, Pa. 
Carpenter Steel Co., Reading, Pa. : 
Crucible Steel Co. of America, Henry Ww 
Oliver Bidg., Mellon Square, Pittsburgh 22 


Pa. 

National Tube Div., U. S. Steel Corp., 525 Wm 
Penn Place, Pittsburgh, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave 
New York 17, N 

Ryerson, Jos. T. & Son, 2559 W. 16th St 
Chicago 18, Ill 

Timken Roller Bearing Co., Canton, Ohio 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Dayton 1, Ohio 


UNIT HEATERS, Electric 


General Electric Co., Schenectady, N. Y 


VALVE CONTROLS 

Barnes, John S. Corp., Rockford, Hh. ov 

Lo ansport Mch. Co., Inc., Loganspo nd 

Philadelphia Gear Works (Moto rized), Erie Ave 
and G St., Philadelphia, Pa. 

V boa Inc., Detroit 32, Mich 


VALVES, Air 

Bridgeport Brass Co., 
2, Conn. 

Hannifin Corp., 510 S. Wolf Rd., Des Plaine 
iW 


30 Grand St., Bridger 


Hunt, C. B., & So 

Salem, Ohio - 
Hydraulic Press Mfg. Div., Mt. Gilead, Ohic 
Logansport Mch. Co., Inc., Logansport, in 


n, Inc., 1911 E. Pershing 








IMMERSED TYPE 


Available in 


separate tank units if desired. 


Model 
6-P3 


CONNECTED TYPE 


Available in 4 to 5 HP. 
Easy to install—provides 
long trouble-free opera- 
tion. 


Model 
Y-LO 


Available in 1/10 to 5 
HP, long or short models. 
Simple, sturdy design 
with fewer parts to wear. 


Model 
11022 


THE RUTHMAN(|"" 


WRITE FOR CATALOG 


1807 Reading Rd 


For more information fill in page number on Inquiry Card, on page 257 


1/10 to 5 HP in 
, either long or short modeis with 


FLANGE 
MOUNTED 


(External 
Discharge) 


There's a 
Ruthman 


GUSHER 


Coolant Pump 


to fit every 
requirement 


MOUNTED/ SHAFT 
(Internal & PULLEY 


Discharge) DRIVEN 


Gusher Coolant 
Available in 1/10 eae 


P I 
to 5 HP long or geste re 
‘ 
short models. Can ‘ =k 
b Stee eacadl installation 
y os 905 Ve ; with shaft coup- 
quickly installed in 


s ling or pulle 
mést convenient oo anid 

a eg drive, these 
place. 


Pumps are sup- 
Model plied without 
11027 


electric motors. 


MACHINERY CO. 


Cincirnati, Ohio 
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Product Directory 





Mead Speciaities Co. 4114 N. Knox Ave., Chi- 
cago 4], Il 
Schrader’s Son, A., 
Brooklyn 38, N. Y 
Skinner Chuck Co., 
Britain, Conn 
Tomkins-Johnson Co., 
Jackson, Mich 


470 Vanderbilt Ave 


95 Edgewood Ave., New 


617 N. Mechanic St 


VALVES, Hydraulic 

Barnes, John S. Corp., Rockford, Ill 

Deniso n Engrg. Co., 1160 Dublin St 
1 


Columbus 
aan Div Paddock Rd. & Tennessee 


ncinnati, Ohic 
& Son, 1911 €. 


ge Cc 
Hunt, C. B., 
Salem, Ohio 
Hydraulic Press Mfg. Div., 
Logansport Machine, Inc., 
Logansport, Ind 
Diigear Co., 1569 W. Pierce St., 


Vv 
Wis 


Pershing St 


Mount Gilead, Ohio 
810 Center Ave 


Milwaukee, 


Vickers Incorporated, Division of Sperry Rand 


1402 Oakman Bivd., Detroit, Mich. 


Corp., 
Roselle, N 


Watson-Stillman Co 


VERNIERS—See Calipers, Vernier 


Gages, Vernier 


VISES, Machine 


Bridgeport Mches., 
Bridgeport 6, Conn. 

Brown & Sharpe Mfg. Co., 

Cincinnati Milling & Grinding Mches., 
4701 Marburg Ave., Cincinnati 9, Ohio 


Inc 500 _Lindiey 


Cincinnati Milling Mch. Co., Oakley, Cincinnati 
Mfg. Co. 


hio 
Delta Power Tool 
Pittsburgh, Pa. 


Div., Rockwell 


St., 


Providence, R. 
Inc., 





HAGER (roast 


<e! ye ROC4g> 


WITH 


RECIP 
Helps Keep Pace with Today's Production Tempo! 


ACTION 


THE PATENTED, BUILT-IN 


ROCATING ACTION 


You'll see carbide grinding equipment at its modern best when you study 


the Hager with its 


“Reciprocating Action” in ACTION! Consisting of a tool- 


holder and protractor, this unit assures constant fixed control of the tool, 


guarantees exact angles . . 


. mechanically maintains the tool in constant 


motion to avoid localized overheating and prevents the carbide from 


splitting. 


And with the Hager, distances between two ground faces can be held to 
close tolerances. Duplicate tools can be precisely ground and used inter- 


changeably! 


The wide range of cutters, 
offset and straight tools this 
shop-proved grinder can han- 
dle would normally demand 
larger, far more expensive 
machines. The special attach- 
ments available, with the 
standard diamond wheels, per- 
mit almost limitless use for all 
types of carbide grinding. 


Standard equipment includes chip 
breaker attachment and table 
for small radius hand grinding. 


The HAGER... 


@ ELIMINATES free-hand operation 
guesswork on angles. 


GUARANTEES keen-cutting, durable 
edges and straight-faced tools. 


and 


REDUCES grinding time and wear on ex- 
pensive diamond wheels. 


GRINDS an unusual range of rugged 
tools up to and including 114” square. 


Let the Hager Universal Carbide Grinder reduce your costs 
and speed up production. Write for complete details now. 


E. F. HAGER AND SON 


QUEENS VILLAGE 29, NEW YORK begins “Fr 


Hom macmineay an 


‘ CARBIDE GRINDER 


MANUFACTURERS OF MEASURING MICROSCOPES, SPECIAL MACHINERY AND TOOLS 
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Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Modern Mch. Tool Co., 2005 Losey Ave., 
Jackson, Mich. 

Producto ‘Mch. Co., 990 Housatonic Ave., 
Bridgeport, Conn. 

Universal Engineering Co., 
Mich. 

Wesson Co., 1220 Woodward Hghts. 
Detroit 20, Mich. 


Frankenmuth 2, 
Bivd., 


WAY GUARDS 


Can-Pro Corp., 36 Mc Williams St., 
Lac, Wis. 


Fond du 


WELDING EQUIPMENT, Arc 
General Electric Co., Schenectady, N. Y. 
Lincoin Electric Co., 22801 St. Clair Ave., 


Cleveland, Ohio 
Linde Air Products Co., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 
Air Reduction Seis co, i930 €. 42nd &t., 


New York 17 
Linde. Air Products Co., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 
Eisler Engrg. a Inc., 750 South 13th St., 


Newark, N. 
Federal Mch. a "Welder Co., Warren, Ohio 


WELDING POSITIONERS 


Eisler Engrg. Co., Inc., 750 South 13th St., 


Newark, N. J. 


WELDMENTS 

Bliss, E. W., Co., 

Farrel-Birmingham Co., 

Verson Allistee! Press Co., 93rd St. 
wood Ave., Chicago, Ill. 


Canton, Ohio 
Inc., Ansonia, Conn. 
& S. Ken- 


WIPERS 


Scott Paper Co., Chester, Pa. 


WIRE 
Allegheny Ludlum Steel Corp., 
(Stainless) 
Bethlehem Steel Co., 
Carpenter Stee! Co., 


Pittsburgh, Pa 


Bethlehem, Pa. 

105 W. Bern St., Reading, 
Pa 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 

U. S. Steel Corp., (American Steel & Wire Co. 
Div., Columbia Steel Co. Div. Tennessee 
Coal, Iron & R. R. Co., Div.) 436 7th Ave., 
Pittsburgh, Pa. 


WIRE FORMING MACHINES 
Baird Machine Co., 1700 Stratford Ave., 


ford, Conn. 
Cosa Corp., New York 
N.Y. 
13th St., 


Strat- 
405 Lexington Ave., 


Eisler Engrg. Co., Inc., 750 South 
Newark, N. J. 
Nilson, A. H. Machine Co., 
U. 3. Feel Co., ine., 255 


Ampere, N. J. 


Bridgeport, Conn. 
North 18th St., 


WOODWORKING MACHINES 


Atlas Press Co., Kalamazoo, Mich. 
Delta Power Tool Div., Rockwell 
Pittsburgh, Pa. 
Greaves Mch. Tool Div., 2011 
Cincinnati 2, Ohio 
Greenlee Bros. & Co., 2136 - 12th St., 
ford, Ill. 
Pope Mchry. 


Mfg. Co., 
Eastern Ave., 
Rock- 


Corp., Haverhill, Mass 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 


Allen Mfg. Co., 133 Sheldon St., 
onn. 

Armstrong Bros. Tool Co., 
ve., Chicago, Ill. 

al Pneumatic Tool Co., 


Hartford 2 
5213 W. Armstrong 
New York 17, 


Standard Pressed Steel Co., Jenkintown, Pa. 
bal, H., & Co., 400 Vulcan St., Buffalo 


WRENCHES, Power Chuck 


Cushman Chuck Co., 806 Windsor St 
ford 2, Conn 


Hart- 





ie REASED 


LING C 


No. 6390 CLAUSING 12” Hydraulic Tracer 
Lathe complete with pump and motor, 11/, HP motor, 
lathe mount — ready to run 

Only $2325.00 — F.0.B. Factory 








NEW CLAUSING 12’ HYDRAULIC TRACER LATHES 


provide automatic duplicating of multiple diameters, 
tapers, bevels, shoulders, radii, grooves, chamfers. 


The new Clausing 12” Hydraulic Tracer Lathe pro- 
vides automatic reproduction, reducing to hours jobs 
that would otherwise require weeks or days. With this 
new CLAUSING you can .. . do automatic reproduc- 
tion of intricate patterns + eliminate repetitive 
measurements, multiple tool set-ups, expensive form- 
ing tools + impart a smooth, stepless finish + provide 
automatic sizing * reduce chance for human error * 
practically eliminate scrap. 

FOR SHORT RUN AS WELL AS VOLUME PRO- 
DUCTION — short runs can be done economically 
because set-up and tool changes can be made in 
minutes. Savings on long runs are phenomenal. 
HANDLES WORK up to 12” diameter, 2%” diameter 





yoy orvese 
J nN 

re ATLAS PRESS COMPANY 
caamated, Suteesaes 8.6 


xX 





For more information fill in page number on Inquiry Card, on page 257 


differential, 18” length. Hydraulic cylinder housed it 
Servo motor provides power to firmly drive and hold 
cutting tool. Slide feed, in and out, infinitely variable 
from 0 to 15” per minute. All critical parts of tracer 


unit hardened, ground and machine lapped 


FLAME HARDENED WAYS — 
VARIABLE SPEED DRIVE 


Bed ways of lathe are flame hardened, ground. Vari 
able speed drive from 43 to 222 and 250 to 1300 RPM 
adjustable while running. Completely enclosed head 
stock, quick-change box, apron . . . oil bath lubrica 
tion. Spindle turns on big Timken “Zero-Precision 
tapered roller bearings 


Wrute FOR ILLUSTRATED LITERATURE 


—CLAUSING CLAUSING oivision attas press COMPANY 


3-108 N. PITCHER ST., KALAMAZOO, MICHIGAN 
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A Specialized, Inclusive Service 


Back of the service offered by Rowbottom is an organization of 
specialists in cam design and a modern plant for cam production 
which have been developed over a period of more than half a 
century. The “know-how” accumulated through the years covers 
every branch of this highly specialized field in metal working. 


or cams hardened and ground, Rowbottom’s all-inclusive service 
is available to handle your requirements in any quantity intelli- 
gently, efficiently and economically. Why not make this service 
your “cam department.” Just send us your drawings and specifi- 


cations. 


Whether specifications call for face, box or barrel type cams, 


Rowbottom also manufactures Cam Milling and Cam Grinding Machines. Literature available on request. 


THE ROWBOTTOM MACHINE CO., WATERBURY, CONN. 








OPERATE HORIZONTAL 
MILLING MACHINES? 


FREE DETAILS ,::::::. 


how you can increase horizontal mulling 
machine feeds and speeds up to 200°;. 
Jergens tapered roller bearing bushing 
replaces present bronze bushing at low 
cost without machine change. Eliminates 
bushing wear, cutter breakage, arbor wear, 
scoring and chatter. Permits use of carbide 
cutters to full capacity on new or old ma- 
chines. Write for cost cutting facts today! 


DONLEY PRODUCTS. INC. 


Dept. M-3, 11106 Avon Ave., Cleveland 5, Ohio 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outword or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


126 Philadelphia St. 
MUMMERT-DIXON CO. '26 Philedetphia s 
—~ ALL MAKES... 
a GEAR Special and Standard 
UP TO 30". PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certi r Accuracy 
Quality and Workmanship 


NEW JERSEY GEAR ‘a MF MFG. CO. 
1470 Chestnut Ave. Hillside, N. J. 


ron GEARS? 


ROLL TEST THEM 
RAPIDLY 
ACCURATELY 
with the 


SCHERR 


5” CENTER DISTANCE 
FINE PITCH 
GEAR TESTER 











Fine Pitch Precision Gears 
are quickly tested for runout of 
Pitch Diameter, Spacing and 
Tooth Form Errors. 


Scale Vernier: 
.0005" indicator Readings 


The New Model is equipped 
with adjustment of 
measuring pressure from 
4 ounces to 2 pounds 


Send for Illustrated Folder - Code GIKNA 


GEORGE SCHERR CO., Inc. 


(one) 1 od Oe a Oe On) | ©) dd 20-1), Mt bn de1 a Be) 


= 200 MA LAFAYETTE STREET e NEW YORK 12, N.Y. 
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ANTIQUE 


ARE YOUR 


The Levin micro-drilling equipment 

shown here can be used with the 

smallest drills available. It is de- 

Signed so that the drilling does not 

depend on the operator's sense of 

feel. The drill can be retracted for 

chip removal and returned to the 

a , a drilling position without striking 

: 2 ee as gy te the bottom of the hole. While com- 
s ; — mercial drills can be had as small 
D L as .0016” this micro-drilling ap- 
R) L MICRO-HOLES paratus has successfully produced 


holes as small as .0006”. 


DOWN TO .0016” with SPEED & ACCURACY - 
Send for Catalog M describing 
complete line of instrument lathes 


ON ZEVIN .INSTRUMENT LATHES 2% esses 


LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 








wer wwe ee ew rrr rr wre rere 


Have you seen what they can do? 


Wilder SMALL PARTS COMPARATOR 
wi 
VERTICAL LIGHT BEAM 


“and \ .* 
GAGE Neath. 
COMPARATOR CHARTS 


The ideal combination for 
the optical inspection of 
precision parts with con- 
tours, radii, angles. 


¢ SPEEDS INSPECTION 


* LOWERS COST 
* PROMOTES EFFICIENCY 





QUICK, LOW COST 
OPERATION Is made possible 


by the Davis tilting table, which permits 
even work tapering as much as 3” per 
foot to be set up and cut quickly. And 
Davis multiple tooth cutters make quick 
work of all keyways up to 1” in width 

let us work out set- 

ups to speed up your 


production 
e 


Write for Bulletin 


ONLY 
$390.00 Wate 


COMPLETE Write for new catalog. 


OPTO-METRIC TOOLS, wc 


137 1£ VARICK STREET, NEW YORK 13, N. Y. 


DAVIS 


KEYSEATER 
COMPANY 


405 EXCHANGE ST. 
ROCHESTER 8, N. Y. 
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LD Automatic 
MULTIPLE SCREW 
DRIVER 


ACCURATE 
TORQUE CONTROL 


= Automatically feeds and drives 
5 screws simultaneously. 


Noindexing of fixturesrequired. 


700 parts per hour—(3,500 
screws) 

Precision torque control ad- 
justable to suit exact job re- 
quirements. 

Completely automatic—with 
Manual switch for set-up or 
tryout purposes. 

Frictionless travelling head de- 
signed for long operating life. 
Electric controls are so con- 
nected to prevent operation, 
until each cycle is properly 
completed. 


All Electrical and Pneumatic 
Equipment and _ installations 
conform to J.I.C. Standards. This 
new automatic multiple screw 
driver is self-contained and 
ready for operation when con- 
nected to power and air lines. 


Write Direct To 


D&L} TOOL & MACHINE COMPANY 


Automatic single and multi-spindle nut runners 
and screw drivers for automation assembly lines 
990 S. Oakwood ¢ Detroit 17, Michigan * Vinewood 3-5600 


BLADES 


HARDEST MAN-MADE ME 
Sow  teneioved TAI 


TALIDE METAL i 


S$ Co >. 
TALIDE: 


¥, 
OUNSsToWwN 12, 0818 





HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 











PRODUCTION TOOLS sv 


DUTY 
FACE MILLER 


This milling cutter can be had in fine tooth or 
heavy duty style when required. Blades are ad- 
justable for wear. Furnished with H.S., cobalt or 
carbide tipped blades. Body DROP FORGED and 
heat treated. 

Send for catalog. Service engineers will gladly 
co-operate with you on tooling. 


THE APEX TOOL & CUTTER CO., SHELTON 11, CONN. 
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i aS | 
STEEL BLUE’ 


= making Dies and f . 


Popular ckage is = 
8-oz. can fitted with = 


Templates 


makes the scribed li 
show up in sharp relief, 
prevents metal glare. In- = 
creases efficiency and = 
accuracy. 


Write for sample 
on company letterheod 


~ THE DYKEM COMPAN 
2303R North llth St. « St. Lovis 6, Mo 





END NIGHT CLEANUP & MORNING REBLUING 

DYKEM HI-SPOT BLUE Ne. 107 is used to locate high spots 

when scraping bearing surfaces. As it does not dry, 

it remains in condition on work indefinitely, saving 

scraper’s time. Intensely blue, smooth paste 

spreads thin, transfers clearly. No grit; noninjuri- 

ous to metal. Uniform. Available in collapsible 

tubes of three sizes. Order from your supplier. 

Write for free sample tube on company letterhead. 

THE DYKEM CO., 2303R NORTH 11TH ST., ST. LOUIS 6, MO. 














ALL TYPES 


a Ue es! Dr. Chas. Eisler ME, Founder 


Chas. Eisler, Jr., Pres. 


EISLER ENGINEERING CO., INC. | {2520s 





Mfrs’ agents wanted 


H 13TH STREE 














DESIGNING NEW MACHINES? 
MODERNIZING OLD MODELS? 


Talk your gearing problems over with Bilgram—first! Over 60 years’ 
experience in this specialized field give us the “know-how”... . a 
thoroughly modern plant with specialized equipment (much of it de- 
signed by Bilgram Engineers) furnish the “can-do”! Dependable service 
on ALL types, ALL materials. What are your requirements on Bevel 
(straight or spiral cut teeth), Ellipticals, Herringbones, Helicals, Racks, 
Spurs, Hypoids, Worms? Estimates gladly furnished. 


BILGRAM GEARS 


GR 


rT Ae 
SY \A) 
WS 


BILGRAM GEAR & MACHINE WORKS 


Manufacturers of Bevel Gear Generators 
and Chamfering Machines 


1217-1235 SPRING GARDEN STREET + 





PHILADELPHIA 23, PA. 



















GEARS 


Made to Your 
Specifications 





You and we can form 
a team—you to draw 
Sup the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
> Gears of all types, all 
> sizes, all materials. De- 
> sign-engineering serv- 
, ice available. 


This 2500 
manganese 
cated by Stahl for 


Custom Gears 
Exclusively 


Syracuse 1, 


DIEFEND‘O:RF 
G E A R S 


For more information fill in page number on Inquiry Cord, om pege 257 















pound steel! spur 


moly stock 


service in a steel rolling mill. For a TO 48° PD. 2 OP 
DIEFENBORE GEAR | oy Scooiy, beet fon son, | "Dente 
many years of precision gear manu- SPROCKETS TO 72 c 
CORPORATION oe inquiry will get prompt ie 10 20 FT o ae 









GEAR & MACHINE COMPANY 
3901 Hamilton Ave. 


























TOUGH, 
EXACTING 
SERVICE; 

















SPURS TD 72” PD, 1 OP 
BEVELS TO 54° PD, 1 OP 
SPIRAL HELICAL and WORM GEARS 





gQec0r of 
gec 


was fabr ” 






tough, exacting 









RAWHIDE, BAKELITE, FIBROIL 
HEAT-TREATED, CASE OR FLAME 


HARDENED GEARS — 
OF CARBON OR ALLOY STEEL 


| SILENT GEARS 
| 
' 









Cleveland 14, Ohio 
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DO YOU BEND? CUT? 


A MANUAL OF PROCESS for THE COLD BENDING OF 
METALS and ABRASIVE CUT-MACHINING OF METALS” 
gives practical advice on all phases of cold bending and 
abrasive cutting. Simply written by shop men for shop men 
Price $2 50 

Wallace Supplies Mfg. Co. 
1304-08 Diversey Parkway Chicago 14, lilinois 











: a3 S 8 tt 
HYDRAULIC SAWING MACHINES 


all sizes up to 14” capacity, 
with or without automatic stock feed 


Ask for catalogs 


TRIPLEX MACHINE TOOL CORP. 
75 West St. New York 6, N. Y. 





@astern Rebuilt Machine Tools 
THE SIGN OF QUALITY 





e Section 








THE MARK OF DEPENDABILITY 


The tasting below is y~ a VERY SMALL AMOUNT = the total number of machine tools that we have in stock for 
immediate shipment. Our prices are realistic with today’s market and our qualit reb t hi; 
standard—THE LEADER IN THE FIELD OF REBUILT MAC HINE “TOOLS — a a 


AUTOMATICS : 2 spindle No. 2 Avey High Speed, belted m.d. 
Mod A. m.d 44 2 spindle 2B be] Avey Production Type, m.d 
pindle 5 i 1, Type B, Style VHP, md, 


MA6 Avey High Speed, m.d 
2 Leland-Gifford High Speed, 8” overhang 


Leland & Gifford High Speed Hydraulic Type 


land-Gifford, single spindle, High Speed 
land-Gifford, H.S. Hydraulic Feed, m.d 
2MA6 Avey High Speed. m.d 

nd & Gifford #1 LMS—High Speed, m.d 


High Speed, m.d. 
ed vee pulley drive 
Oster Bolt & Pipe Threading Machine “i oe 7 x 
HORIZONTAL BORING MILLS 
land Horizontal Bor Dr gi Avey High Speed, m.d 
1M 161 Pratt & Whit 


Fa peta DRILLS 
fA with horizontal 
He = lh Drill, consis 


tr 


VERTICAL BORING MILLS © jabesO! Pratt & Whitney Gun Barrel Rifing Ma 


latest 
5” Pratt & Whitney 2 spindle Gun Barrel 
z Machine, m.d 
1 Pratt & Whitney 2 spindle Deep Hole Drill, belted 


lard Mult Au 
piral coe rn r 
rd “a Era, m.d 
m.d., p.r.t m.d 
les-Bement-Pond Car Wheel Borer, m.d m.( 
* Niles Heavy Pattern lie tind: , Model 410 W.F. & John Barnes, 2 spindle Hydraulic 
” Niles Heavy y Patt it m.d.. latest Deep Hole Drill, m.d 
” Niles Wheel Pore Bor Mill Pratt & Whitney Deep Hole Sharpener, m.d 
BROACHING MACHINES Natco Horizontal Drill, holesteel model, m.d., 1942 
75 HP. LaPointe Hydraulic Broach. md yee Horizontal Drill, 2 opposed B4F2 Heads, 1943 
72" The on Automati bor Broa m.d %,°°x40" Bausch Double Horizontal Drilling Machin 
e Lapointe Single Ran t 


m.d. 
m.d.. lat MULTIPLE ae a DRILLS 
SBD 42-6 American Verti . ; — ) iush, m.d., 16x30” head 
SBD-48-15 American Vertical l ” Cineinnati-Bickford Upright Drill 
Hydr oac 
ear Hydraulic Broa y Vertical Drilling, Borir Facing 
RADIAL DRILLS > Snir F & John Barnes Vertica 
‘Rockford 12” Gang Drill, m.d 
4s indle No. 20114 Barnes H.D., md 
a UPRIGHT DRILLS 
; ple I rn 20” Barnes All Geared Self-Oiling Drill & Tapper, m.d. 
"oO St 4 L x mc 20” Cincinnati-Bickford Super-Service Prod. Drill, m.d 
Radi al Drilli Machine d 2AL Nateo Holesteel Vertical, m.d 
BALL BEARING. DRILLS 4 Aurora, m.d 
"0 i 2 Colburn Mfg. Type, m.d 
4 48” Defiance Machine Co. Drill, m.d 
1 Barr Single Sp. Self-Oiling All Geared 


f-Oiling All Geared Drill 


Sarnes Hydrar 
e Burt, HD 
The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 








HIGH GRADE USED TOOLS 


AUTOMATICS 
1%” Conomatice 8 spindle 
153” New Britain No. 61—6 spindle 
= ” Acme Gridley Model RAG—6 spindle 
Conomatic 4 spindle 
ie. 3D Gisholt Simplimatic 
Model 6 DREL Potter and Johnston 


GRINDERS 
4” x 12” Model H Landis plain cylindrical 
6” x 30” Type C Norton hydraulic cylindrical 
10” x 18” Tos C Nerton plain cylindrical 
14” x 14” Model 112 Rivett universal 
No. 72 A3 Heald Sizematie Internal 
No. 74 Heald plain internal 
14” x 36” Pratt & Whitney hydraulic surface 
20” No. 25A Heald rotary surface 
72” Colorical flat broach sharpener 
6” x 72” Thompson round broach sharpener 
Type HRS Barber-Colman Lab. catter and reamer 

sharpener 


REINECKER verical spindle precision for internal, ex- 
ternal and limited surface 


HAMMERS 
300 Ib No. 5C Chambersburg forging 
700 ib No. 61 Nazel forging 

1250 Ib No. 6B Nazel forging 


LATHES 
16” x 30” centers 6° bed Reed Prentice Model AA 
ay = ames Bridgeport heavy duty engine lathe 


126" pony 56 foot centers — Bement Pond geared 
a engine lathe, 2 carriage 
. 2A Warner Swasey colversal turret lathe 





MILES MACHINERY CO. 


PHONE SAGINAW PL 2-3105 
2045 E. GENESEE AVE. SAGINAW, MICH. 





Well-established Cleveland firm of soles 
engineers, operating throughout northern 
Ohio. presently representing rationally 
known machine tool manufacturers exciu- 
sively, open for one additional account. 
We offer considerable experience, versa- 
tility, and competence in sales engineer- 
ing, with thorough knowledge and 
coverage of territory. Interested only in 
American quality line backed by good 
engineering and manufacturing facilities. 


Write Box 708, care of Machinery Maga- 
zine, 93 Worth St., New York 13, N. Y. 














THE EASTERN MACHINERY COMPANY 


1006 Tennessee Avenue, Cincinnati 29, Ohio * MElrose 1-1241 ° Cable Address EMCO 





‘Key to Preventive Maintenance” 


MACHINE TOOL RECONDITIONING 


& the Art of Hand Scraping (mew 2nd printing) 
—vuseful for design, shop & inspection work— 
Write for folder describing illustrated book. 


MACHINE TOOL PUBLICATIONS 


215 Commerce Bidg. South Wabash St. 
St. Pavi 1, Minn. 








Scles Engineer Correspondent—Experienced in MACHINE TOOLS 

gear and speed reducer terminolegy to prepare No. 2, 3, 4, 5 Cincinnati High Power Milling 
quotations and handle transactions with branch Machines, Motor Driven. 

48” Cincinnati Automatic Duplex Milling Ma- 
; chine, Motor Driven. 

facturer.—Excellent opportunity.—State age, 3’ x 13” Col. Cine, Bickford Super Service 
qualifications and starting salory. Write Box Radial Drill Press. 

709, Machinery, 93 Worth St., New York 13, FALK MACHINERY CO. 

N.Y 19 Ward Street—BA 5-5887—Rochester, N. Y. 


offices ond distributors. Large mid-west manu- 














BRITISH 


Machine shop equipped first class medium size 
plant seeks small batch or special parts work 
from the U. S. Capacity for complete machine 
Building with 6 Ton overhead crane. Trials wel- 
comed, firm prices given 
BALDING Engineering Ltd. 
Sandy Lane, Norwich, 
ENGLAND 
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Did you know that —--—- 
Jet Propulsion Equipment relies 
heavily upon this gage for critical 


bores 





COMTORPLUG with a A expanding prea 
to gage simple or special bores from Ys” to 10” dia. 





UNIQUE ADVANTAGES 


© Positive gaging accuracy to 
fre tion of .0001"’ regardless 
of who operates it. 
Indicates actual size, o fixed 
— not passing — reading. 
Positive 2-point gaging — 
automatic centering. 
Shallow holes, deep holes, 
inside splines, open-end 
holes gaged easily. 
Detects ovoality, back or 
front tuper, bell mouth, bar- 
rel shape. 
Reaches to bottom of blind 


Precision Internal 
Gage 
SIZES FROM 


1/8” to 10” 


AND LARGER 


Investigate the gage used by 
the thousands in jet engine, 
guided missile, farm and road 
machinery, automotive trans- 
mission, household appliance 
and other volume-precision 
plants. IT MAKES  PRECI- 
SION EASY . at machines 

. at inspection bench . . . for 
selective assembly. No other 
like it — investigate and see 
why. 


megane 


HEATING 


The Lepel line of induction 
heating equipment represents the 
most advanced thought in the field of 
electronics as well as the most practical and 
efficient source of heat yet developed for industrial 
heating. 

If you are interested in induction heating you are invited 
to send samples of the work with specifications. Our 
engineers will process and return the completed job with full 

data and recommendations without any cost or obligations. 


TYPICAL INDUCTION HEATING APPLICATIONS 


TEMPERING FOR CUSTOM WIRE RING JOINS 
HEAT TREATING PLASTIC PARTS 


~ 


holes. 
—— 


hi gage work in the ma- COMTOR - 
a ae tool for all-day COMPANY @ 0 


every day use. 74 terwell St. Ss 
WALTHAM 54 
MASS, 


GET THE FACTS — REQUEST BULLETIN 50 


ENLARGED 
SECTION 


Portable — no wires, hoses, 


<—s 
stands or electronic gear. S 














4) 


Selected areas 


O36 STEEL 
WIRE RING 


peer por sa may 


coil permits high power densit 
in restricted area t 





ing heating time and permitting 
Fell 1/3 hip. marked variation in properties 
6.£. 


in adjacent sections 





HORIZONTAL 


At last, a top quality industrial sander that 
provides all the most wanted features — 
yet sells for so little. 


complete with d, plug, Of nenenieinamesl 
sah eet eam TOO 
tMustrated Literature 


___00000000000000000 
—— WALLS sates corporation 


A few desirable distributor 
cnnliastaa Galt avathalin 333 Nassov Avenue Brooklyn 22, N. Y 





ANNEALING ALUMINUM FURNITURE TUBING 


VERTICAL 


oooooo000000000000 











where required without loss of stre 


Pe E 5s ) ‘ tube. Brass or steel tubing is also being 


f ) STEEL elective anneal ng of cluminum ¢ 














BRAKES 
43 Standard Sizes 


DIES Punching and 
Forming for All Makes j f 
and Sizes of Press Brakes. [+ =| ince a Py ee ee re, 


iw = tified to comply with the 
lel | | 


8 e ~ requirements of the Feder- 
LEPEL HIGH FREQUENCY LABORATORIES, 


al Communications Com- 
SSth STREET ond 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y 


Electronic Tube Generators from 1 kw to 100 kw. 
Spark Gap Converters from 2 kw to 30 kw. 


WRITE FOR THE NEW LEPEL CATALOG .. . 36 illustrated poges 


packed with valuable information. 


fa) |: 
i = { mission. 


DAREIS & KRUMP 
MANUFACTURING COMPANY 
7412 §. Loomis Blvd., Chicago 36, Illinois 


MACHINERY, March, 


For more information fill in page number on Inquiry Card, on page 257 





This line of LELAND-GIFFORD 
Drilling Machines 1s always busy 


At Automatic Electric Company, leading maker of 
telephone systems, relays and switch gear, precision 
drilling is a key production operation. 


An infinite variety of large and small parts go into 
the equipment which they supply to telephone compa- 
nies. Accuracy in drilling, tapping, reaming and related 
operations contributes to ease of assembly and faultless 
performance of equipment which is often complex, 
always vitally important to good telephone service. 


To handle this wide range of drilling operations, 
and to provide the complete flexibility and fast speed 
changes necessary to expedite work flow, Automatic 


LELAND-GIFFORD 


Drilling Machines 


woe crsrer “7, 





sled 
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MKS SA eh UO eT ty 


Electric Company relies on this battery of Leland- 
Gifford Multiple Spindle Drilling Machines. Particu- 
larly advantageous in handling work of this type are 
the centralized controls and built-in safeguards against 
costly errors featured on Leland-Gifford Drilling 
Machines. 


The complete line of Leland-Gifford Drilling 
Machines offers a wide choice of machine sizes, 
number of spindles, swings and types of feed. They 
represent the ultimate development of more than 
50 years of specialization in the manufacture of pre- 
cision drilling equipment. Write for complete infor- 
mation or call the office near you. 


CHICAGO 45 

2515 West Peterson Ave. 
DETROIT 

10429 West McNichols Rd. 
CLEVELAND 22 

P.O. Box 853 Vernon 58, Col. 

INDIANAPOLIS 6, P. O. Box 1051 
ROCHESTER 12, P.O. Box 24, Charlotte Station 


NEW YORK OFFICE 
75 South Orange Ave. 
South Orange, N. J. 


LOS ANGELES OFFICE 
2620 Leonis Blvd. 


U.S.A. 


For more information fill in page number on Inquiry Card, on page 257 
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WAY GUARD 


@ KEEP WAYS CLEAN 
@SAVE THE MACHINE 
@SAVE THE MAN F MADE OF . : B. & R. B. 

Made by experienced men OIL RESISTANT PRECISION BEARINGS 


to fit your needs. : : meg COATED FABRIC are selected for dependability. They are designed and 
aad manufactured for endurance. Standard sizes are avail- 
HIGH ABRASION ‘ able from stock. Write for general catalog Ne. 20 


TEST 











WRITE FOR DETAILS 


oa THE BALL & ROLLER BEARING CO. 
CAN-PRO Chgmetattion_ 4, MCRL, sraeet DANBURY, CONN. 
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NOW-—Great news about two new Pangborn Dust Collectors! 


These two new developments in industrial dust control by 
Pangborn are designed to handle any dust problem! The 
new Pangborn Self-Cleaning Collector utilizes a traveling 
reverse air manifold for continuous operation at constant 
peak efficiency. Use the new Pangborn Ventrijet for effective 
control of dusts a dry collector cannot handle! For complete 
information, write to: PANGBORN CORPORATION, 1200 
Pangborn Boulevard., Hagerstown, Maryland. 


b 
Panghorn |. 


EXHAUSTER 


PANGBORN VENTRIJET WET COLLECTOR 
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oo BAIRD 76H CHUCKER 
can change your whole cost picture too... 


To drop from dollars to cents in the unit cost of machining a workpiece is not 
unusual on a Baird installation. The secret lies in the basic design of this 
unusual work-rotating machine which permits practical ‘‘bug-free’’ tooling for 
an almost unlimited range of operations ... and is equipped for single-cyclile or 
double-indexing, with manual or auto load, auto eject, or full automation as may 
be required. 
On the job illustrated above... die cast aluminum starting motor end plates 
.. a feature is that only the first two of the six spindies revoive, at which time 
both sides of the flange are faced, both locating diameters turned, the 
center hole rough-bored, faced and chamfered, and inside hub back-faced and 
chamfered. The remaining stations, =3, =4 and =5, are stopped and accurately 
positioned while powered tools mounted on the tool slides finish-bore the center 
hole, tap two 1 ‘4-20 holes, and bore one .313-.315 diameter hole off-center 
Sequence of Operations: Face both sides of .421 -.425 flange, turn and chamfer 4.087 
4.083 and 3.868 diameters, rough and finish-bore .8115-.8130 center hole, back-face 
and chamfer inside hub (recessing head), face and chamfer outer hub, tap two '%,-20 
holes, and bore one .313-.315 diameter hole 
Production: Cycle time 8.55 seconds per piece, 421 pieces per hour gross 
‘ 9 ° Why not put your high-volume, high-precision jobs on Baird 76H Chuckers? 
industry s most versatile Even where volume is not the whole story, rapid-tooling change-over makes it = 
high production chuckers most profitable investment. Estimates and recommendations will be given on 
your prints or samples. Write Dept. M. 


interested in Deferred Payment? .. . ‘‘ask Baird about it.’ 


THE BAIRD MACHINE COMPANY 
STRATFORD CONNECTICUT 





New! Completely redesigned milling machine 
switches spindle to TIMKEN’ bearings 





i 


KEMPSMITH MACHINE COMPANY mounts the spindle of their new Kempsmith 
Master-Mill milling machine on Timken tapered roller bearings to hold 
spindle in rigid alignment. 











HIS Kempsmith Master- Mill, 

made by Kempsmith Machine 
Company, is a brand new, improved 
model — designed to meet new de- 
mands for higher production, lower 
milling costs. Kempsmith switched 
to Timken® tapered roller bearings 
on the new Kempsmith Master-Mill 
to offer users their many advantages 
on the spindle, on the table leadscrew, 
on elevating pinion, and cross feed 
screw. 

Kempsmith reports that Timken 
bearings are easier to install and ad- 
just, have greater load capacity in 
small space, are much easier to pre- 
load. 


Timken bearings hold the spindle 
in rigid alignment, meeting the re- 
quirement of “zero end play over a 24 
to 1500 rpm speed range’. Tapered 
construction lets Timken bearings 
take the radial and thrust loads en- 
countered by a milling machine 
spindle, in any combination. 


Timken bearings were specified, 
too, because of the heavy shock loads 
induced by the milling cutter—shocks 
further amplified by interrupted cuts. 
Rollers and races in Timken bearings 
are case-carburized, with tough, 
shock-resistant cores under hard 
wear-resistant surfaces. They'll take 
heavy shock loads! And Timken bear- 
ings give extra load-carrying capacity 
with their full line contact between 
rollers and races. 


Geometrically designed for true 
rolling motion, Timken bearings are 
precision-manufactured, under rigid 
quality controls, to conform to their 
design. We even make our own steel, 
something no other American bearing 
maker does. Buying or building 
machines like this? Look for the 
trade-mark “TIMKEN” on every 
bearing! The Timken Roller Bearing 
Company, Canton 6, Ohio, Canadian 
plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”. 


{ — This symbol on a product mean 
TIMKEN ©© BEARING ce 
———_ EQUIPPED ' 


S bearings are the best. 


‘WI IVANK DIN TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. U. S. PAT. OFF 





